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REDUCE OPERATING LOSS—New Kuhlman transformers’ lower USE SMALLER TRANSFORMERS—to 


losses conserve generating capacity; put less drain per transformer boost KVA per pole. New Kuhlman 
on your system. designs come in smaller tanks. The same 
KVA now takes up less room on the pole. 
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IMPROVE REGULATION—to fill new demands of COMPARE VALUE—This year Kuhlman offers a 
“Electric-Living’’. New Kuhlman lower impedance, bigger core and coil in a smaller tank. Result: lower 


better regulation means less voltage drop and loss of losses, better performance at no extra cost to you. 
revenue during heavy loading hours. 


Get The Most For Your Transformer Dollar. Buy Kuhlman—Now! 


MAN TRANSFORMERS 
KUHLMAN ELECTRIC COMPANY, Birmingham, Michigan 


Manufacturers of transformers since 1894 
PLANTS: Bay City, Mich.; Crystal Springs, Miss.; Salinas, Calif. 
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How Okonite solves your 
High-Voltage Distribution Problem 


ee =, 


Reliable primary distribution is a must for efficient, economical operation. 
As the use of higher voltages increases, the problems of keeping primary 
distribution reliable increase too. But, whatever your specific need, Okonite 
has designed a construction that will do the job... like those shown here. 


OKOLITE-INSULATED 


This Okolite-insulated 25kv submarine power cable, installed 
by Bonneville Power Administration under Puget Sound, was 
7% miles long, weighed % million lbs. It is typical of the many 
Okolite-insulated cables designed to solve specific high voltage 
power problems. Other constructions for underground, aerial, 
duct or interior installation are frequently protected by an 
Okoprene (neoprene) sheath, compounded to Okonite’s own ~ 
formula for high weather, temperature and abrasion resistance. 
Okolite oil-base insulation has demonstrated in more than 30 
years of service its high dielectric strength, moisture-resistance 
and stability in all types of installation conditions. All Okolite- 
insulated cables must withstand self-imposed a-c and d-c volt- 
age tests that are highest in the industry. 


OKONEX-OKOPRENE 


This Okonex-Okoprene 15kv primary distribution system was 
installed to save space, eliminate safety problems and pro- 
vide improved voltage regulation at Magnolia Petroleum’s 
1500-acre refinery near Beaumont, Texas. Okonex (butyl-base) 
cables are highly resistant to heat, and are often specified to 
give additional protection in high ambient parts of the plant 
or to provide additional ampacity in circuits. The Okoprene 
sheath provides excellent protection against moisture and cor- 
rosion as in Magnolia Petroleum’s refinery where there was a 
high moisture-saline content in the air plus chemical atmos- 
pheres at many of the processing units. 


SELF-SUPPORTING CABLE 


These four 7500-volt Okolite-Okoprene self-supporting aerial 
cables span 395 feet to distribute power to a section of a 
Southern paper mill. Easy to install in one simple operation, 
Okolite-Okoprene self-supporting aerial cable reduces clearance 
space requirements, is neat-appearing, often may be installed 
on existing buildings or supports, offers greater safety to 
personnel and eliminates insulator flashover due to contamina- 
tion. Okonite’s patented Dualay assembly can be tapped hot 
at any point in non-shielded types. 


LOXARMOR 


And on any high-voltage construction, a Loxarmor covering 
offers economy and flexibility in a cable system where the 
complete protection of a rigid conduit system is not required. 
Excellent mechanical protection is provided by a Loxarmor 
interlocking ‘‘S’’ tape available in galvanized steel, aluminum, 
bronze or copper. Loxarmor saves money in installation and 
initial purchase costs, makes it easy to add or re-route circuits 
and requires less space than conduit to handle the same number 
of circuits. 


One of these high-voltage cable constructions will fill your requirements. 
Write for Bulletin EG-1117, ‘How to Choose Insulated Cable,” to The Okonite 
Company, Subsidiary of Kennecott Copper Corporation, Passaic, New Jersey. 


where there’s electrical power... there’s OKONITE CABLE 
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Model IR25W 


NOW...A COMPLETE LINE OF 
STANDARD SILICON 
INDUSTRIAL RECTIFIERS, 
25KW TO 500KW, BY PERKIN 


Lower initial cost, lower operating cost... 
negligible maintenance . . . 94-97% efficiency! 

Silicon’s long life, stability and ruggedness have made possible indus- 
trial rectifiers which far outperform older conversion equipment both 
in reliability and efficiency. Perkin silicon rectifiers cover the full use- 

ful range of all other types of converters, cost less, install easily, are 
self-contained in a single compact enclosure (require no control 
panel), and are virtually maintenance-free. Use them for greater 
economy and dependability i in powering chemical processes, machine 
tools, elevators, de motors and controls — in fact, in any de power 

application. Prompt delivery anywhere. 


Overload protection to NEMA standards 


All units completely self-protected for short circuits—coordinated 
protection of diode fuse, output fuse and input breaker. 


Elements stay cool under severest conditions 

To realize the long-life potential of silicon rectifier elements, Perkin 
fan-cools them during operation to just 40° of the manufacturer's 
recommended temperature rise! 

Forced balance of voltage and current 
Forced equality of voltage and current distribution prevents 
overloading or damaging of rectifier elements, even under severest 
conditions — no need to match replacement junctions. 

Suppression of surges and transients 


Capacitors and nonlinear resistor suppressors together with high- 
voltage-capacity rectifier elements make equipment fully surge proof. 


Highest quality silicon diodes 
All equipment uses the finest high-temperature, hermetically sealed 
silicon rectifier elements. Bond is metal-to-glass—no organic binders 
or potting compounds are used. 
Optional Features 

Where you need extreme reliability, Perkin can add a spare rectifier 
element in each string. If one element fails, remaining units maintain 
voltage. Fuse indicator lights pinpoint the bad element. In rectifiers 
of 200kw and over, an optional feature lets you replace elements and 
fuses under load safely and without interrupting operation. 


NOW...A STANDARD SILICON RECTIFIER FOR EVERY PURPOSE! 
MODEL NUMBERS 





DC OUTPUT VOLTAGE 

125 V 250 V 125/250 V 
2-wire 2-wire 3-wire 
IR25W IR25X IR25Y 
IR50W IR50X IR50Y 
IR75X IR75Y 
IR100X IRLOOY IR100Z 
IR150X IR1L50Y IR150Z 
IR200X IR200Y IR200Z 
IR300X IR300Y IR300Z 
IR400X IR400Y IR400Z 
IR500X IR500Y IR500Z 


Available ac input voltage (3 phase, 60 cps) 


























208v_ sito 600v for 25, So,  & 75kw 
440v__ to 600v for 100, 150, &  200kw 
440v__tto 13,800v for 300, 400, & 500kw 




















Get peak cable 
Proceed? 
at lowest 


dollar cost 


Transite Ducts can be laid directly 
in trench without concrete envelope. 
Or if ductbank is to be concrete en- 
closed — thinner walled Transite Duct 
may be used. In all other respects 
both heavy-wall and thin-wall 
Transite Ducts are identical. 


Transite Ducts save on the job and after! 


Please mention ELECTRICAL 


No other duct material gives you so many 
installation and in-service economies 


In every way, Transite® Ducts are 
the most efficient electrical ducts 
you can install. And—when assem- 
bled with J-M’s Plastic Coupling— 
their cost is remarkably low! 

One reason for this economy is in 
installation. Strong, lightweight, long 
— Transite lengths are easy to handle 
and install . . . Your men set the 
ducts in place easily, join them 
tightly in seconds. Transite’s smooth 
bore is free of burrs and obstruc- 
tions. Thus, long cable pulls are 
easily accomplished with no damage 
to cable sheathing. 


You see another reason for Transite’s 
economy in performance. Once in 
service, Transite’s unusually high 
rate of heat dissipation means cables 
run cooler, last longer. Transite also 
confines are damage . . . cannot burn, 
smoke or fume. It won’t generate 
explosive or toxic gases. If arcing 
does occur, Transite Ducts won’t 
sag or adhere to cable. 

Let us send the Transite Duct 
brochure EL-29A. Write Johns-Man- 
ville, Box 14, New York 16, N. Y. 
In Canada, Port Credit, Ontario. 


JOHNS -MANVILLE 


JoHns-MANVILLE 
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ELECTRICAL ENGINEERING 





in panelboards... 


in distribution switchboards... 


cA ie 2 EE te il an 


A AEDS A 
eo 





>= QUICK-MAKE, QUICK-BREAK ACTION—QMOB Safety Switches are tease- 
proof! Once handle passes midpoint, QMQB mechanism takes over—drives 
contacts home quickly and accurately in less than one cycle. Longer con- 
tact life...cleaner contacts...positive connections...cooler, more reli- 
able performance. 

@ 400 amp THROUGH 1200 amp—Normally assembled to take single fuses 
on 400 amp and 600 amp ratings...parallel 400 amp fuses on 800 amp 
switch...parallel 600 amp fuses on 1200 amp switches. Available soon 
—800 amp and 1200 amp ratings designed for single fusing. 

@ VISIBLE BLADES FOR MAXIMUM SAFETY—Eliminates any doubt as to 
whether switch is “ON” or “OFF” and provides for easy inspection. 

™@ LEVER-TYPE HANDLE ACTION FOR EASY SWITCH OPERATION—Requires 
less than 60° throw to operate interlock and switch mechanism. For added 


FRE FEDERAL 


tion and 
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PACIF 


Sontrot Equipms 


and now 


In SAFETY SWITCHES! 


Visible Blades 
Quick-Make, Quick-Break 
100,000 amp Interrupting Capacity 


safety: large, rugged handle indicates switch position...can be clearly 
seen from a distance. 

@ DEIONIZING ARC QUENCHERS FOR COOLER, FASTER INTERRUPTION— 
Arc is drawn from contact... broken into segments by grids...cooled and 
extinguished before any damage can be done. 

@ HIGH PRESSURE FUSE CLIPS FOR LONG LIFE, DEPENDABLE SERVICE 
—Belleville washers apply constant pressure against the fuse and hold it 
in a vise-like grip. Low resistance contact...cooler, more efficient operation. 
Now...by applying its proven QMQB concept to heavy duty safety switches 
...Federal Pacific makes a major advance in the economical handling of 
Industry's increased power requirements. For complete details of QMQB 
Safety Switches write for Bulletin #1280, Federal Pacific Electric Com- 
pany, General Offices: Dept. 371, Newark 1, New Jersey. 


iC ELECTRIC COMPANY 


Please mention ELECTRICAL ENGINEERING when writing to advertisers 7A 








OICE 


OF A GUIDED MISSILE 


This is a missile-borne transmitter. It is the “‘voice” 
of a missile in flight . . . part of a new radio-inertial 
guidance system developed by Bell Telephone Labo- 
ratories for the Ballistic Missile Division of the 
Air Force. 


This versatile system helped deliver the nose cone 
of a Thor-Able test missile precisely to its South 
Atlantic target area—5000 miles from Cape Canav- 
eral, Florida. So accurately was the nose cone placed 
that a waiting group of ships and planes retrieved it 
in a matter of hours. It was the first nose cone ever 
to be recovered after so long a flight. 


The command guidance system which made such 
accuracy possible combines precision tracking radar 
with a special Remingtor Rand Univae computer. 
Fed a steady stream of signals from the missile- 
borne transmitter, the ground-based equipment com- 
pares the missile’s flight path with the preselected 
path. Corrective steering orders are computed and 
transmitted automatically to the missile. The ground 
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Edwin Felch, project director in charge of developing the 
Titan guidance system, holds the “voice” of the ICBM. 


station monitors the progress of the flight continu- 
ously and obtains immediate evaluation of mission 
suecess, And since the principal control equipment is 
kept on the ground, expendable hardware in the 
missile itself is minimized. 


This radio-inertial guidance system is a product 
of the Bell Laboratories-Western Electric develop- 
ment-production team. It is in production at Western 
Electric for the first operational squadrons of the 
Titan intercontinental ballistic missile. 


Bell Labs scientists and engineers developed the 
world’s most versatile telephone network and much 
of our nation’s radar. They have constantly pio- 
neered in missile systems. From their storehouse of 
knowledge and experience comes this new achieve- 
ment in missile guidance. 


BELL TELEPHONE LABORATORIES 


World center of communications research 
and development 
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Armco Oriented M-5... 














Now in production 


improvement in Core Loss. 
Armco Oriented Steel. 


(60 CYCLES, 15 KILOGAUSSES) __/ 





—has maximum core 
loss of only .58 
watts per pound—and 





higher permeability. 
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Armco’s new Oriented M-5 electrical steel gives pro- 
ducers of distribution and high-performance wound core 
transformers opportunities to make substantial savings 
by reducing size or stepping-up operating efficiency. 

Outstanding advantage of this new electrical steel is 
its low core loss. The limit for maximum core loss at 60 
cycles and 15 kilogausses has been reduced to only .58 
watts/lb. This is approximately 10% less than the guar- 
anteed core loss for the M-6 grade. Supplementing 
this important improvement, Armco Oriented M-5 has 
materially higher permeability at high inductions than 
oriented silicon steels previously available. 

The new Armco Electrical Steel is produced in 12-mil 
thickness and in coils from % to 31 inches wide. In- 


1950 
YEAR 


sulations available are the natural annealing oxide or 
Armco’s thin, high-resistivity CARLITE. 

For complete information on this transformer-im- 
proving material, another Armco pioneered develop- 
ment in electrical steels, just fill out and mail the coupon. 


Perr nnn nn ee ee “ 
ARMCO STEEL CORPORATION, 2879 Curtis Street, Middletown, Ohio 


Send me complete information on your new electrical steel, 
Armco Oriented M-5 
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Company 





Street 








ARMCO STEEL 





Armco Division + Sheffield Division » The National Supply Company + Armco Drainage & Metal Products, 
Inc. * The Armco International Corporation + Union Wire Rope Corporation + 
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Buy your power at lower cost. Bring it right to your large load 
areas at economical higher voltage. Save on the cost of your 
cable conductors. Then get the extra secondary unit substation 
advantages only I-T-E offers. 


I-T-E saves you time. Because only I-T-E designs, fabri- 
cates and assembles complete unit substations in one plant. 
They are shipped all at one time and on one date, timed to 
mesh with your own construction schedule. So you save 
valuable construction time. 


1-T-E saves you the risk of operating trouble. Transformer 
engineers and switchgear engineers coordinate their efforts to 
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insure harmony of design. They work with manufacturing 
people to insure proper construction. They supervise final 
tests to insure proper performance. 


I-T-E saves you installation costs. I-T-E substations are 
completely assembled on the I-T-E floor before shipped. This 
insures that all holes line up. Hardware is provided. So when 
equipment reaches your plant, you are better protected against 
costly installation delays. 


Forethought such as this goes into the design and manufacture 
of all I-T-E electrical equipment . . . the better to serve you, 
Good to remember when you get ready to buy. 


ELECTRICAL ENGINEERING 
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I-T-E Circuit Breaker Company 
1900 Hamilton St., Philadelphia 30, Pa. 


~| Secondary unit substations [] Power switching centers 
Molded case circuit [] Metal-clad switchgear 
breakers (4.16 and 13.8 kv) 
] D-c circuit breakers [] TRANFO-UNITS 
TELEMAND* motor-operated [|] K-LIne circuit breakers 
molded case circuit breakers 





[] Other 


Name 





Company 
Street 


City 
*I-T-E Trademark 














New 100 amp Type ETI, EH frame, 
breaker. Here is a new addition to 
I-T-E’s broad line of molded case cir- 
cuit breakers. It brings economy and 
space saving for motor control center 
applications. Available in 2 and 3-pole 
construction. Type ETI, EH frame, 
breakers provide the ultimate in motor 
protection when used in conjunction 
with a motor-protective relay. The 
relay protects against overloads. The 
circuit breaker features pinpointed 
short circuit trip adjustment with ex- 
ternal control previously available only 
on larger molded case breakers. 


Space-saving d-c circuit breakers. A 
fault on most d-c lines involving large 
currents could really produce some 
spectacular results. But I-T-E Model 
FB d-c circuit breakers interrupt fault 
currents before they get into the danger 
area. Opening occurs in roughly 12 
milliseconds. Rise rates of even 15 
million amp per second are stopped 
sharp at 60,000 amp. This means extra 
protection for all associated equip- 
ment from damage that even momen- 
tary persistence of such high currents 
could produce. FB circuit breakers are 
available in either single or double pole. 
Only 10% in. wide. Save space. 
Easy to install. 


Preferred by equipment assemblers. 
Leading independent manufacturers 
recognize the superiority of I-T-E 
molded case breakers. And they buy 
I-T-E most of all. Experience consis- 
tently proves that I-T-E’s better con- 
struction means more dependable 
performance. Ratings range from 15 to 
800 amp continuous . . . the broadest 
scope of sizes and types in the field. 
Premium pole spacing eases installation 
and adds extra safety. Enclosed front- 
connected pressure terminals accept 
conductor sizes commensurate with 
breaker ampere ratings. Convenient 
externally adjustable instantaneous trip 
on larger size breakers permits easy, 
fast setting commensurate with short 
circuit requirements. 


SEND COUPON OR WRITE 
Get complete, up-to-date in- 
formation on I-T-E equipment 


I-T-E CIRCUIT BREAKER COMPANY 
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Safe performance 
of 4 operations in proper sequence 


assured by KEARNEY 
REGULATOR By-PAss 
DISCONNECT 


KEARNEY Regulator By-Pass 
Disconnects in a 15,000 volt, 
3 phase, open delta regulator 
installation. 





@ no danger of accidentally dropping load 


@ no hazard from interrupting exciting current 


With the same motion—in the same time—required 
to open one conventional disconnect, the KEARNEY 
Regulator By-Pass Disconnect: 


shunts the line leads to by-pass the regulator—opens 
both leads to the series winding—safely interrupts the 
exciting current. 


What’s more, you realize substantial savings in cost 
of switches, installation time, supporting structure 
and leads, because only one KEARNEY By-Pass 
Disconnect is needed for each phase of a regulator 
installation, compared to three single-throw discon- 
nects. And the operator has maximum safety, since 
all switches can be located on the same side... 
visible from one point! 


348 


“KEARNEY | 


PRODUCTS 


JAMES R. KEARNEY CORPORATION, General Offices: 4224-42 Clayton Avenue, St. Lovis 10, Missouri 





You have no 
size barrier 


with ARNOLD 


POWDER CORES 





From the smallest to the largest on the market, Arnold leads 
the way in offering you a fall range of Molybdenum Per- 
malloy powder cores for greater design flexibility . . . from 
0.260°’ O.D. to 5.218’ O.D. 

As long ago as 1953, Arnold pioneered and developed 
for production use the small ‘“‘Cheerio’’ core illustrated 
above. Today, hundreds of thousands of Arnold “‘Cheerio” 
cores are filling the requirement for miniaturization in cir- 
cuit design in industrial and military applications. Even 
smaller sizes have been developed by Arnold's continuing 
research and are now available. 

Arnold also is the exclusive producer of the largest 125 
Mu core commercially available. A huge 2,000 ton press 
is required for its manufacture and insures its uniform 
physical and magnetic properties. This big core is also 


For more information write for Bulletin PC-104C 


Lists complete line of Mo-Permalloy Powder cores ... available in 25 
sizes from 0.260” O.D, to 5.218” O.D. Furnished also with various 
types of temperature stability from Type “A"’ unstabilized to Type 
“W"" stabilized over the temperature range “f —65° F. to +185° F. 


ADDRESS DEPT. EL-99 
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offered in the other three standard permeabilities of 60, 26 
and 14 Mu. 

Most core sizes can be furnished with a controlled tem- 
perature coefficient of inductance in the range of 30° F to 
130° F. Many can be supplied temperature stabilized over 
the wide range covered ty the MIL-T-27 specification of 
—55° Cto +85° C... another of the special features that 
only Arnold provides. 

Graded cores are available upon special request, and all 
popular sizes of Arnold Mo-Permalloy powder cores are of 
course produced to an inductance tolerance of + or —8%. 

Let us handle a// your magnetic core and permanent mag- 
net requirements from the most extensive line in the indus- 
try. e Address The Arnold Engineering Company, Main 
Office and Plant, Marengo, Illinois. 


6061-C 


we ARNOLD 


SPECIALISTS in MAGNETIC MATERIALS 


BRANCH OFFICES and REPRESENTATIVES in PRINCIPAL CITIES 
Find them FAST in the YELLOW PAGES 
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PROFIT INSURANCE 
with J&L Stainless Steel Bars 


Your machining costs on stainless steel bars are part of 
your investment for profit. Add your costs for tooling, handling 
and polishing, and you multiply your investment, often many 
times over. 


i : ‘ P p 7 ‘Careful attention to every production detail is the key to J&L qualit 
Scrapping a single bar wipes out that investment—and with it , F sites 


most of your profit on a large volume of finished goods. 


Every step taken to reduce rejects helps insure profits! 
The biggest step you can take in that direction is to specify J&L 
Consistent Quality on all orders for stainless steel. 


J&L leads the industry in melt shop standards for stainless steel 
—the point where quality starts, and your profit insurance begins. 


KK Plants and Service Centers: STAI r Le §5 


Los Angeles * Kenilworth (N. J.) « Youngstown « Louisville (Ohio) « Indianapolis + Detroit SHEET ¢ STRIP « BAR ¢ WIRE 


Jones & Laughlin Steel Corporation -« STAINLESS and STRIP DIVISION «+ Box 4606, Detroit 34 
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ENJAY 
Wail 


RUBBER FOR 
RESISTANCE TO 

TEAR AND 
ABRASION 


Enjay Butyl offers the highest aged tear strength of any 
rubber. Even after long exposure to heat, oxygen and 
ozone, Butyl retains nearly all its original tear and flex 
resistance... keeps its stretch without tearing. And Butyl’s 
inherent toughness offers rugged resistance to abrasive 
wear. Butyl is the preferred rubber and proven superior 
in such applications as conveyor belts, hoses, heavy-duty 
off-the-road truck tires, and other mechanical goods. 

Butyl also offers...outstanding resistance to chemi- 
cals, weathering, sunlight, heat, and electricity...superior 
damping qualities...unmatched electrical properties and 
impermeability to gases and moisture. 


EXCITING NEW PRODUCTS THROUGH PETRO-CHEMISTRY 
ENJAY COMPANY, INC., 15 West 51st Street, New York 19,N.Y. 
Akron « Boston ¢ Charlotte « Chicago * Detroit + Los Angeles * New Orleans * Tulsa 
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Find out how this versatile 
rubber can improve your 
product. Call or write the 
Enjay Company, today! 





Please mention ELECTRICAL ENGINEERING when writing to advertisers 
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HIGH-SPEED COMPUTER SWITCHING TRANS/STORS 


SILICON DDMT— Double Diffused 

Mesa Transistor... now available 

from Hughes to solve your high-speed 
switching problems. This new silicon PNP transistor, which oper- 
ates at low and medium current levels, gives you a cut-off fre- 
quency greater than 50 megacycles. In addition, Beta—as a 
function of collector current—is flat over 80 per cent of the 
operating range. 

Two other advantages: 1. This Hughes transistor offers you 
all the desirable characteristics inherent in the solid state diffusion 
technique. 2. The tiny flexible leads of its gold plated package 
may be soldered directly into circuits or used with standard 
plug-in sockets. 

This new device, while designed primarily for computers, is also 
an excellent amplifier and oscillator, lending itself to an unusually 
broad range of applications. 

As in all Hughes semiconductor devices, reliability has been 
specifically designed into this mesa transistor. They are manufac- 
tured in the new multi-million dollar Hughes Semiconductor facil- 
ity ... using the finest equipment and newest techniques. 


Your inquiry regarding these transistors will be given prompt 
attention. Just write or call the Hughes sales office nearest you. 


They are located in: 


Boston, 4 Federal Street; Woburn, Mass.; WElls 3-4824 
Minneapolis, 6121 Excelsior; Minneapolis 16, Minn.; WEst 9-0461 
Newark, 80 Mulberry Street; Newark 2, N. J.; MArket 3-3520 

San Francisco, 535 Middlefield Road; Palo Alto, Calif.; DA 6-7780 
Syracuse, 224 Harrison Street; Syracuse 2, N. Y.; GRanite 1-0163 
Chicago, 1515 N. Harlem Ave.; Oak Park, lil.; N Ational 2-0283 
Cincinnati, 816 Swifton Center; Cincinnati, Ohio; ELmhurst 1-5663 
Philadelphia, 1 Bala Avenue; Bala-Cynwyd, Penn.; MOhawk 4-8365 
Los Angeles, 690 N. Sepulveda; El Segundo, Calif.; OR 8-6125 


Or write, Hughes Products, Marketing Department, 
SEMICONDUCTOR DIVISION, NEWPORT BEACH, CALIFORNIA. 


For export, write: Hughes International, Culver City, Calif. 





SPECIFICATIONS: Absolute Maximum Ratings (25°C) 

2N1254 2N1255 2N1256 2N1257 2N1258 2N1219 
BVczo 15V 15V 30V 30V 50V 50V 
BVcBo 15V 15V 30V 30V 50V 50V 
BVeBo 5V 5V 5V 5V 50V 3V 
Power Dissipation 250 mw 
Ambient Temperature —65°C + 175°C 














SEMICONDUCTOR DIVISION 


Creating a new world with ELECTRONICS 
HUGHES PRODUCTS 


© 1959, HUGHES AIRCRAFT COMPANY 


SEMICONDUCTOR DEVICES + STORAGE TUBES AND DEVICES + MICROWAVE TUBES + VACUUM TUBES AND COMPONENTS + CRYSTAL FILTERS + MEMO-SCOPE® OSCILLOSCOPES + INDUSTRIAL CONTROL SYSTEMS 
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eA Salute to the 


eAmerican Institute of Electrical Engineers 


Congratulations to the American Institute of 
Electrical Engineers upon its 75th Anniversary. 

During the last 75 years, the electrical engi- 
neers have accomplished more in the field of 
electronics than in the 75 million or billion 
years our planet Earth has been in orbit. 

A man-made machine breaking the sound 
barrier is not nearly so significant as breaking 
into the secrets of electricity and the electro- 
magnetic bands. 

Indeed, piercing the sound barrier and outer 
space would not have been possible without the 
practical application of the skill and science of 
the electrical engineer. 

He has helped extend our voices and our 
eyes not only around the earth but around the 
planetary system with the speed of light. He 
has helped probe the depths of the earth and 
helped scan the skies for the great enrichment 


Years— 


of man’s knowledge of his physical environment. 

He has helped light our homes and cities, 
lifted many burdens from the backs of men and 
women, and has started to light the dark un- 
solved electronic mysteries of the future. 

Truly, the next 75 years will see many 
miraculous accomplishments, aided, in a large 
measure, by the hard work and knowledge of 
the electrical engineer, But, it is doubtful that 
the strides of advancement will be equal to 
those of the past 75 years. 

Hence, with great pride to be privileged to be 
alive during part of this period, I salute and 
congratulate you upon your 75th Anniversary. 


John C. Doerfer 


Chairman 
Federal Communications Commission 


75 
A Prologue to the Future 
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HE AIEE CONSTITUTION, 1901 revision, re- 
quired the president to deliver an address “at the 
Annual Convention.” By 1948, with more fre- 

meetings scheduled, this phrase had _ been 
amended to read, “at one of the General Meetings.” 
The word “convention” had been replaced because it 


quent 


had somehow acquired a connotation of revelry rather 
than of serious purpose. 


In some respects, this address is one of the most dif- 
ficult of the president’s duties. Even though there are 
evidences of work completed, progress seems slow in 
one administrative year (actually a 9-month period be- 
cause of summer inactivity). However, we have only to 
step back for an objective view to see that, while taken 
singly, a year’s accomplishment may seem meager, taken 
in groups of 5, 10, or 25 years, the Institute, along with 
the electrical industry, is taking vigorous forward 
strides. 

This 75th year has certainly been an eventful one, 
abounding with both happy and sad occasions. In 
counterpoint to the usual hum of AIEE’s operation, 
congratulatory messages on our anniversary and cele- 
brations at meetings provided high notes throughout 
the year. 

Perhaps foremost among the harassments was the 
cancellation of the Fall General Meeting, which de- 
layed the start of the year’s activities for many organi- 
zational groups. 

The 1958-59 Report of the Board of Directors pre- 
sents complete details and statistics on the year’s oper- 
ations. Some of the highlights will be recounted here. 


75TH ANNIVERSARY CELEBRATION 


CELEBRATION of the Institute's 75th Anniversary was 
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The 
Institute’s 
75th Year 


L. F. HICKERNELL 
PRESIDENT AIEE 1958-59 


In the annual President's Address, various high- 
lights of the Institute's activities during the past 
year are discussed. 


initiated by an address at the general session of the 
Pacific General Meeting, August 1958. 

A publicity kit was issued to the Sections, containing 
a 16-page booklet entitled “75 Years—A Prologue to the 
Future” (the Anniversary slogan) and other material 
to help the Sections plan individual celebrations. 

A “Salute to the American Institute of Electrical En- 
gineers” appears in each issue of Electrical Engineering 
this calendar year. President Eisenhower's greeting ap- 
peared in January, followed by messages from Herbert 
Hoover, James R. Killian, Jr., Wernher von Braun, and 
others. 

The May 1959 Electrical Engineering was a commem- 
orative issue containing 22 articles by outstanding en- 
gineers and scientists, reviewing the advancements 
during the past 25 years and forecasting future devel- 
opments within their respective fields. 

On the Institute’s birthday, May 13th, a Founder's 
Day Luncheon was held in New York City. The prin- 
cipal speaker, appropriately, was W. P. Marshall, presi- 
dent, Western Union Telegraph Company, the position 
held by Dr. Norvin Green when he became AIEE’s 
first president (See Electrical Engineering, August 1959, 
pp. 808-10). 

A 75th Anniversary Luncheon was held at the Sum- 
mer and Pacific General Meeting at Seattle. President- 
Elect J. H. Foote was the speaker at this celebration. 

Plans are under way in the Philadelphia Section to 
commemorate the 75th anniversary of the first technical 
meeting of the Institute, held in that city on October 
7-8, 1884. 


Full text of an address presented in abstract at the general session, AIEE 
Summer and Pacific General Meeting and Air Transportation Conference, 
Seattle, Wash., June 21-26, 1959 

L. F. Hickernell is vice-president-engineering, Anaconda Wire & Cable 
Company, Hastings on Hudson, N. Y. 
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HONORS FOR AIEE MEMBERS 


TABLE I sHows the honors awarded to Institute mem- 
bers during the year. 

Nominations are being reviewed for the first recipients 
of the William A. Habirshaw Award for achievement 
in transmission and distribution, and the Morris E. 
Leeds Award for accomplishment in electrical meas- 
urement. 

Negotiations have been completed for two new 
awards honoring famous Institute members: the David 
Sarnoff Award for achievement in electronics, and the 
Mervin J. Kelly Award for distinguished contribution 
in the field of telecommunication. 


NEW CONSTITUTION 


CULMINATING 3 years of intensive effort, an entirely 
revised Constitution in more useful form was com- 
pleted by the Constitution and Bylaws Committee, and 
submitted to the membership for approval on March 
26, 1959. 

The Board approved a policy recognizing three docu- 
ments, each including only such subjects as require 
approval by an appropriate body. These documents, 
and the units which approve them are: 


1, Constitution 
2. Bylaws 
3. Procedures 


Institute Membership 
Board of Directors 
Departments 


It was further resolved that each of these documents 
shall conform to all the provisions of the superior docu- 


ment. 


EXECUTIVE COMMITTEE 


From 1947 THROUGH 1957, the Board of Directors 
held five meetings each year. In 1957-58, it held four. 
By Resolution of October 5, 1956, the Board expressed 
its desire that the Departments be charged with re- 
sponsibility for administering the policies established 
by the Board. On August 21, 1958, the Board resolved 
that there shall be three regular meetings of the Board 
each year, and that the Board’s powers shall be dele- 
gated to the Executive Committee to conduct affairs of 
the Board between its meetings. 

Accordingly, the Executive Committee held three 
meetings, the first of which was a telephone conference 





Table I. Institute Members Honored, 1958-59 





Recipient Henor Conferred 


AIEE Awards: 


D. A. Quarles ......cccccccevecrveceresvenceces Honorary Membership 
Luigi Emanueli Honorary Membership 
C. F. Kettering Edison Medal 
H. S. Black Lamme Medal 
J. F. Calvert Electrical Engineering Education Medal 
E, W. Engstrom *Prize, Best Electrical Engineering Article 
Ira Richer Fortescue Fellowship 


Joint Society Awards: 


Mervin J. Kelly John Fritz Medal 
Ghaffar Farman-Farmaian .......seecscceneneevese Alfred Noble Prize 





*Initial Award 





SEPTEMBER 1959 


Hickernell—The Institute’s 75th Year 


to discuss and act upon cancellation of the Fall General 
Meeting. 


UNITY OF THE PROFESSION 


EACH OF THE CoNnsTITUENT Societies of the Engineers 
Joint Council (EJC) was asked by the EJC president to 
review the work and position of the Council. In re- 
sponding, AIEE recommended the Functional Plan as 
describing the proper sphere of activity for EJC. 

In reply to the recommendation of a joint committee 
of EJC and Engineers’ Council for Professional De- 
velopment (ECPD) that the two Councils be merged, 
AIEE filed a report entitled “Position on Organization 
of the Engineering Profession” (Electrical Engineering, 
February 1959, pp. 124-27), which pointed out that 
“there appears little to be gained and much to be lost 
by merging ECPD into an organization in which the 
seeds of incompatibility are inherent so long as a ‘pro- 
fessional division’ is considered.” Later, the AIEE 
Board of Directors advised that the merger would be 
unacceptable. 

During the past year, the presidents of the five 
Founder Societies have held seven conferences in an 
attempt to evolve a unity organization which would be 
mutually acceptable to these Societies and the National 
Society of Professional Engineers. Currently under 
discussion is the Functional Plan with a Co-ordinating 
Council (Electrical Engineering, August 1959, pp. 
832-38). Although some progress in understanding has 
been made, the goal is not yet in sight. 


NEW UNITED ENGINEERING CENTER 

As oF JUNE 12, 1959, Institute members had pledged 
$757,577, or 84% of our quota of $900,000. Considering 
that in 1904, with a membership of approximately 
3,000, AIEE members raised $150,000 toward the $200,- 
000 necessary to purchase land and furnish the present 
Engineering Societies Building, we should be able to 
meet our share of the expenses of this new home of the 
Founder Societies. 

Contributing to the cost of the new building is one 
way to work toward the unity sought by the several 
engineering societies. The United Engineering Center 
(UEC) will be a symbol of unity among engineers of 
America, located in an area spotlighted perhaps more 
than any other in the world. The United Nations, 
across the street from the UEC site, attracts more than a 
million visitors each year, apart from the delegates and 
staff members sent by the 82 member nations. 

The UEC will not only be a source of improved 
service to engineering society members, but also will 
enhance the prestige of the engineering profession; 
hence, of the individual engineer as a member of that 
profession. 

Title to the site was acquired on October 1, 1958. 

Tentative working schedule for construction of the 
VEC is: 


1. Completion of Working Drawings....... ./ August 30, 1959 
2. Confirmation of Guaranteed Cost September 30, 1959 
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Table Il. Summary of Income and Expenses 





Increase (Decrease) 


1956-57 1957-58 1958-59 1958-59 over 1957-58 





Income 
et Oe Dee cack cpa de ess tancedeensorene speeenses «+++» $ 882,016........$ 911,634 
Advertising ......cc.ccsesscccsevccsserveveseseesvesess eons 
Publications Sales .. 
Investment Earnings .. 
Registration Fees and Special 
Standards Sales 
Other .. 


(96,556)... 
13,638 ... 
2,416 

(34,582) 


TOTAL 


$ (81,954)..... jc 


(4.6% ) 
Expense 
Publications .. ; 
General and Administrative 
Districts and Sections 
General Committees ......... 
Meetings (General and District) 
Building and Library (UET) 
Technical Committees 
Student Branches 
Other Society Activities .. 


788,879........ $ 826,576 $ 
294,672 $29,108 

152,471 159,217 

58,327 

62,270 

54,309 

58,848 


34,258 


44,473 
$0,654 


$1,743,856 





5. Commencement of Construction . October 


. March 
July 


penses have increased $211,259, or 13.8%, while income 

as decreased $41,120, or 2.4%, leavi $ with 4 i 
has decr 1 $41,120, or 2.4%, leaving us with a deficit 
of income over expenses as follows: 


4. Completion of Construction 
5. Completion of Occupants’ Requirements 


MEMBERSHIP Excess (Deficit) Deficit Increase 


Income over Expense over Previous Year 
1956-57 ..... $186,445 
1957-58 ..... 85,313 
1958-59 (65,934) 


Credit (Deficit) 


Year per Member 





MeEMBeRSHIP on April 30, 1959, was 53,827, showing 
an increase slightly less than the previous year. Other 
comparisons with 1958 are: 


Increase (Decrease) 
Number Per Cent 


Income. Total income decreased $81,954, or 4.7%, 
during the fiscal year ended April 30, 1959. This is ac- 
counted for by the decrease in two major sources of 
income, as follows: 


New 
Former 


Members 

Members Reinstated 

Members Lost by Death or Resignation 
New Applications 


(165) 


Student ‘Transfers Increase (Decrease) 


Amount Per Cent 





Up until 1952, the Institute enjoyed a 10% annual 
increase. To maintain this rate of growth would require 
approximately 8,000 new members annually, the figure 
being based on 5,000 net increase plus 3,000 to offset 
loss of members by death, resignation, or suspension. 
This situation needs the attention of every individual 
member, for services to members are practically pro- 
portional to income, half of which is from dues. 


Dues and Fees eT Cee | 
Advertising (18.9) 
Registration Fees and Special Technical 

Conferences .- (34,582) 


eee eee rere eeene 


Expenses. Total expenses increased $69,293, or 4.1%, 
primarily because publication expense increased $34,- 
258, also 4.1%, and meetings expense increased $9,687, 
or 14.2%. 

Expenses for student activities (including Branches 
publications,’ prizes, trips to Summer General Meeting, 
etc.) totaled $107,710. 


Student Membership. Student membership was 11,- 
616, showing an increase of 1,024, or 9.7%, the largest 
since 1951 which was the last year of the World War II 
veteran surge. 

PUBLICATIONS 


FINANCES , ° 
PuBLICATIONS account for half our expenditures. 


TABLE II is a summary of income and expenses since 
1956, when dues were increased $5. In two years, ex- 





Table II. Summary of Transactions Pages Published 





Part 
Ne. Title 1957 1958 Increase 

1 Communication and Electronics .... 771....1,076....305 (39.6%) 
Il Applications and Industry «+++ 704....264 (60.0%) 


III Power Apparatus and Systems » +1,736....158 (10.0%, 
WITTTTITT TTL 2,789... (26.1%) 





TOTAL -3,516....727 
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Table III is a summary of Transactions pages pub- 
lished in the calendar years 1957 and 1958. The 727- 
page increase during 1958 was attributable to a 39.6% 
increase in Communication and Electronics, and a 60% 
increase in Applications and Industry bimonthly pub- 
lications. 

Fig. 1 shows the number of pages published in the 
three bimonthly publications (and annual Transac- 
tions) since July and August 1952 when they were first 
issued. During the 7-year period, the number of pages 
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increased 70%. Because of this increase in pages and 
doubled circulation, expenses increased $155,552. 

To reduce the net cost, the Board of Directors was 
forced to discontinue sending each member a bimonthly 
publication of his choice, and to impose an annual 
charge of $2.50. This went into effect-on May 1, 1959, so 
the full effect of the charge, and resulting reduced 


4.000 + _ COMMUNICATION & ELECTRONICS 


I - APPLICATIONS & INDUSTRY 
II- POWER APPARATUS & SYSTEMS 


le 
° 
° 
ro) 


NUMBER OF PAGES 





‘55 
YEAR 


Fig. 1. Transactions pages published, 1952-58. 


circulation, have not yet been realized. However, there 
is every indication that a $5 charge should have been 
authorized, as originally recommended by the Publica- 
tions Department. 

To further reduce expenses, the Publications and 
Technical Operations Departments have set a limit of 
20 pages per paper (in preprint form), and a budget of 
500 papers for publication in 1959-60. 


MEETINGS AND PAPERS 
REGISTRATION at General and District 
Meetings and Special Technical Conferences was 45,781, 
an increase of 7,675, or 20.3%. The total number of 
papers presented was 2,633, an increase of 474, or 22%. 


CoMBINED 


General and District Meetings. Registration at Gen- 
eral Meetings decreased 1,043, or 10.3%, while the num- 
ber of papers decreased 69, or 7%. The record registra- 
tion of 6,545 at the Winter General Meeting failed to 
offset the cancellation of the Fall General Meeting. 

Five District Meetings were held during the fiscal 
year ended April 30, 1959, as compared to four the 
previous year. However, because of territorial changes, 
some of the Districts are smaller. Registration increased 
84, or 3.6%, even though the number of papers de- 
creased by 19, or 6.6%. 


Special Technical Conferences. Table IV is a sum- 
mary of Special Technical Conference statistics. An in- 
crease in number of Conferences from 27 to 33 ac- 
counted for the increase in registration and papers. 
Registration was 34,147, an increase of 8,634 or 33.8%; 
total number of papers was 1,452, an increase of 562, 
or 63.3%. 

Of 33 Conferences, 19 were jointly sponsored. Those 
under sole AIEE sponsorship increased from 9 to 14. 
Published proceedings increased from 15 to 22. Exhibits 
almost doubled, from 6 to 11. 
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SECTIONS AND BRANCHES 


SINCE THE SECTIONS AND STUDENT BRANCHES are auton- 
omous, each planning and conducting its own program, 
their efforts do not lend themselves to summarization. 

While the number of Sections remained unchanged 
at 112, Subsections increased during the past year from 
67 to 77, and Student Branches increased from 157 to 
163. 

Bylaw 46 was revised to set forth with greater formal- 
ity and clarity the procedures to be followed in forming 
and terminating Subsections. 

Educational activities in the Sections increased during 
the year. Study groups have been formed in several 
Sections, utilizing as a textbook, “Electric Power Dis- 
tribution for Industrial Plants” (Publication No. 952), 
prepared by the Industrial Power Applications Com- 
mittee, now the Industrial and Commercial Power 
Systems Committee. Other Sections reported having 
conducted series of lectures on popular topics, with 
excellent attendance. 

Greater co-operation has been effected between Sec- 
tions and Student Branches, resulting in a marked in- 
crease in the number of graduates electing to remain 
in AIEE. 

The Sections Operation Manual and Activities Book- 
let are being revised and combined into one publica- 
tion. 

Preliminary work has been completed on a new 
Branch Organization Manual. 


TECHNICAL ACTIVITIES 


A NEW TECHNICAL ACTIVITIES COMMITTEE was organ- 
ized to incubate new technology in electrical and related 
fields not included in scopes of present technical com- 
mittees. 

The Research Committee prepared a brochure en- 
titled “An Invitation to Research,” with an accompany- 
ing list of funds available for research, and distributed 
it to accredited engineering schools. Object is to in- 
crease new research in the universities through the 
Engineering Foundation. 

The Safety Committee constantly seeks awareness of 
safety considerations, and is working toward uniform 
requirements of the National Electrical Code and the 
Canadian Electrical Code. 

The Standards Committee undertook revision of the 
Standards Manual, a continuing project. It is striving 





Table IV. Summary of Special Technical Conference 
Statistics 





1957-58 1958-59 Increase 





Number sponsored: 


Jointly 
Tora. Bec ace $8. coos 


Re 055 cic deiavcadseccés 25,5138. ..66. 34,147 
Number of Papers 890 1,452 
Proceedings Published 

Exhibits Held 


(22.2%) 
(33.8%) 
(63.3%) 
(46.6%) 
(83.4%) 
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Year 





DECREASE INCREASE 
MEMBERSHIP 


APPLICATIONS FROM: 
STUDENT MEMBERS 
ALL OTHERS 


FINANCES 
INCOME 


ADVERTISING. 

PUBLICATION SALES 
INVESTMENT EARNINGS 
REGISTRATION FEES & STC's 
STANDARDS SALES 


EXPENSES 
PUBLICATIONS 
GENERAL & ADMINISTRATIVE 
DISTRICT & SECTIONS 
GENERAL COMMITTEES 
MEETINGS (GENERAL & DISTRICT) 
BUILDING & LIBRARY (UET) 
TECHNICAL COMMITTEES........... 
STUDENT BRANCHES 
OTHER SOCIETY ACTIVITIES 


DEFICIT OF INCOME OVER EXPENSES.... 


TRANSACTION PAGES PUBLISHED 
1 COMMUNICATION & ELECTRONICS 
IL APPLICATIONS & INDUSTRY 


MEETINGS & PAPERS 
ATTENDANCE 
GENERAL MEETINGS . 
DISTRICT MEETINGS ra Rane 
SPECIAL TECHNICAL CONFERENCES... . 
SECTION & SUBSECTION............ 
TECHNICAL GROUPS. .... 


NUMBER OF PAPERS 
GENERAL MEETINGS 


DISTRICT MEETNCS 8 ea eek 
SPECIAL TECHNICAL CONFERENCES... . 


Fig. 2. Statistical summary, 1958-59. 
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to see that standards are developed in those areas not 
adequately covered, and seeking to improve the effec- 
tiveness of AIEE co-operation with the American 
Standards Association. 

The Feedback Control Systems Committee has devel- 
oped a program to publish a newsletter on an experi- 
mental basis. 

At the 1959 Nuclear Congress, AIEE sponsored 5 of 
the 23 sessions and contributed 25 of 125 papers pre- 
sented, more than any other of the 30 societies partici- 
pating. This speaks well for AIEE leadership in the 
nuclear technical area. 

The Insulated Conductors Committee is co-operating 
with the Insulated Power Cable Engineers Association 
in preparing new ampacity tables for insulated cables 
in several environments. The 100,000 intricate com- 
putations will be made on a digital computer. The Soil 
Thermal Resistivity Research Project at Princeton 
University was completed on August 1, 1958, and the 
results are being summarized for practical application. 

The Magnetic Amplifiers Committee co-operated in 
translating an 800-page Russian book, and found no 
new technical information. The book covered the 
period 1954-56. 

This brief report is by no means indicative of the 
total accomplishment of the technical committees dur- 
ing the year. By and large, the committees are con- 
cerned with discussing and seeking solutions to current 
problems in their respective fields. The amount of work 
required to solve these problems may be little or great, 
and constitutes a worthwhile service, although it does 
not lend itself to inclusion as a notable item on an ab- 
breviated list of accomplishments. 


THE 75TH YEAR IN STATISTICAL SUMMARY 


Fic. 2 sHows, for better or worse, the upward or 
downward trend of every Institute operation lending 
itself to numeration. Percentage increases or decreases 
shown were obtained by comparing the 1958-59 figures 
with those for 1957-58. The chart discloses that the plus 
side of zero is more populated than the minus side. 


CONCLUSION 


For 33 YEARS Now, I have been taking part in the 
Institute’s technical or administrative activities. 1 have 
always given some, sometimes all, of my personal time 
to AIEE, and do not regret one minute of it. In the 
Institute, I have found a second career. Also, many of 
my closest friends and most admired colleagues are 
AIEE members whom I came to know through one or 
another Institute activity. Through personal experi- 
ence, I can state that the Institute triply repays those 
who participate in its work: technically, professionally, 
and socially. 

AIEE was formed because the need for an American 
society had been created by the rapidly developing art 
of producing and utilizing electricity. Among the men 
who organized and nurtured the Institute were Edison, 
Bell, Gray, Vail, Brush, Thomson, Houston, and 
Weston. The Institute was a source of pride to these 
men, and was their bequest to the generations of elec 
trical engineers who were to succeed them. We cannot 
share their greatness, but all of us can emulate then 
pride in the Institute. We can strive to enhance this 
heritage while it is ours, before we, in turn, relinquish 
it to the electrical engineers of the future. 





Automatically Controlled Ladle for Steel Pouring 


The teeming of molten steel into ingot molds from 
this 85-ton capacity ladle is controlled automatically 
by the steel pourer, who opens and closes the ladle 
stopper by pushing buttons on a pendant. The site is 
Jones & Laughlin Steel Corporation’s new basic oxygen 
furnace shop at Aliquippa, Pa. 

At the oxygen facility, Jones & Laughlin has devel- 
oped a highly efficient pouring or teeming practice, 
geared to almost continuous production of steel from 
the oxygen furnaces. These furnaces produce a heat of 
81 tons of steel in about 20 minutes. 

Using a Blaw-Knox Company “Autopour” attach- 
ment on the ladle, the steel pourer can fill a 5-ton 
capacity open-top mold in less than a minute. He stands 
at a safe distance from the ladle and exerts no manual 
effort to raise and lower the heavy stopper rod. Hy- 
draulic power, controlled electrically, moves the rod 
to open and close the orifice in the bottom of the ladle. 
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Are Transformer Stabilizing Windings Necessary? 


B. A. COGBILL 
FELLOW AIEE 


OR MANY YEARS it has been common practice 
F to include a A-connected stabilizing winding in 
Y-Y-connected transformers and Y-connected autotrans- 
formers. This applies to 3-phase units of all types of 
core construction as well as 3-phase banks of single- 
phase units. The practice has been followed so closely 
for such a long time that it is generally taken for 
granted that the stabilizing winding is a necessary part 
of all Y-connected transformers. In many cases it is; 
but it is not necessary or even desirable to include a 
stabilizing winding in all cases regardless of type of 
core construction and system characteristics. 

Omission of the stabilizing winding usually has very 
significant and often profound effects on zero-sequence 
and third-harmonic characteristics and any phenomena 
which are influenced by these characteristics. The de- 
gree to which zero-sequence and third-harmonic char- 
acteristics are affected is largely a function of the type 
of magnetic circuit (core) used in the transformer con- 
struction. If the core is of the 3-legged 3-phase type the 
effects of omitting the stabilizing winding are not ex- 
treme. On the other hand, if any other type of core 
(shell-type 3-phase, 5-legged 3-phase, or 3 single-phase 
cores) is used, the effects are of an entirely different 
order of magnitude. 

During the early days of 3-phase power systems, 
transformer connections consisted of banks of single- 
phase units; so when problems associated with zero- 
sequence and third-harmonic quantities in 3-phase sys- 
tems first appeared on the scene, they were in terms of 
the characteristics of banks of single-phase transform- 
ers. In cases of Y-Y connections without stabilizing 
windings some of the problems related to: 


1. Poor voltage regulation when line-to-neutral load- 
ing was not balanced. The loads on many of the early 
3-phase systems were not well balanced so high zero- 
sequence impedance was quite undesirable. 

2. Telephone interference caused by third-harmonic 
current in the power system transmission lines and in 
the ground circuit. Some 40 or 50 years ago many of 
the telephone circuits consisted of a single line with 
ground return strung near and parallel to the power 
lines (sometimes on the same poles); all of which re- 
sulted in conditions conducive to telephone interfer- 
ence. 

38. Hazardous voltages produced by resonance of 
third-harmonic inductive reactance of the transformer 
bank and third-harmonic capacitive reactance of trans- 
mission lines to ground, 

4. False operation of ground detecting relaying 
equipment caused by third-harmonic current in the 
ground circuit, 


Quite early in the history of 3-phase power systems, 
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it was learned that addition of A-connected stabilizing 
windings provided an over-all solution to many of 
these problems. So the practice of including a stabiliz- 
ing winding in practically all such connections was 
established. When 3-phase units were introduced, the 
practice was carried over to them apparently without 
much thought having been given to whether the 
stabilizing winding was actually necessary regardless 
of type of core construction. In fact, the differences in 
characteristics which resulted from use of different 
types of cores were not fully understood or appreciated 
at the time. Hence, the practice of playing it safe by 
including a stabilizing winding in all Y-Y transformer 
connections became practically universal. 

The various factors involved are much better under- 
stood today than they were 40 or 50 years ago. Also 
conditions have changed since the early days of 3-phase 
systems. As a result of improved technology and changed 
conditions, the idea that a stabilizing winding is needed 
in all cases is simply archaic. This fact has been recog- 
nized by some electric utility companies who have 
purchased and have had in operation for a number of 
years Y-Y-connected transformers and Y-connected auto- 
transformers without stabilizing windings. There has 
been no indication that any of them has been respon- 
sible for trouble in service with respect to the power 
system or communication circuits. 

Some conclusions reached are: 

1. It is perfectly satisfactory to omit stabilizing wind- 
ings from Y-connected transformers in many cases if 
3-legged 3-phase core-type construction is used. 

2. Omission of the stabilizing winding affects zero- 
sequence and third-harmonic characteristics; but funda- 
mental frequency, positive-sequence characteristics are 
not affected. 

3. How much zero-sequence and_ third-harmonic 
characteristics are affected depends upon the type of 
magnetic circuit used. On the one hand, if a 3-legged 
3-phase core is used, the effects are not very great. On 
the other hand, if any other type of core is used, the 
effects of omitting the stabilizing winding are of an 
entirely different order of magnitude. 

4. The high-reluctance, zero-sequence flux path and 
the presence of the transformer tank combine inher- 
ently to produce, to a very significant extent, the ef- 
fects of a stabilizing winding in the case of 3-legged 
core-type construction. This is not true of other types 
of cores. 





Digest of paper 58-1169, “Are Stabilizing Windings Necessary in All 
Wye-Connected Transformers,’ recommended by the AIEE Transformers 
Committee and approved by the AIEE Technical Operations Depart- 
ment for presentation at the AIEE Empire District Meeting, Syracuse, 
N.Y., April 29-May 1, 1959. Scheduled for publication in AIEE Power 
Apparatus and Systems, 1959. 


B. A. Cogbill is with the General Electric Company, Pittsfield, Mass. 
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The Ferroresonant Circuit 


G. E. KELLY, JR. 
ASSOCIATE MEMBER AIEE 


CIRCUIT which consists of a capacitance in 
series with an iron-core reactor, with or without 
other circuit elements, may be a ferroresonant circuit. 
The circuit studied consisted of resistance and ca- 
pacitance in series with an iron-core reactor, the iron- 
core reactor being the 120-volt winding of a 2-kva, 
120/240 volt, single-phase transformer with the 240- 
volt winding on open circuit. 
The purpose of this study is: 


the rms currents in the 
circuit and the rms voltages across the nonlinear re- 
actor, under various values of applied sinusoidal volt- 
age, can be satisfactorily predicted from calculations in 
which rms currents and voltages are treated as if they 
were of fundamental frequency only. 


1. To determine whether 


2. To predict the probability of the occurrence of 
each of two possible voltages across the reactor in a 
region where either is possible. 

3. To observe subharmonic voltages across the non- 
linear reactor, if present, and to record the conditions 
under which they occur. 

4. To illustrate the application of the ferroresonant 
circuit to the problem of open conductors in 3-phase 
circuits. 


Circuit Characteristics. It may be seen from Fig. | 
that there are three possible values of current for one 
value of applied sinusoidal voltage. In test circuits there 
are points of discontinuity (critical points), x and y of 
Fig. 1, and no test values of fundamental frequency can 
be obtained between these points. 


Comparison of Calculated and Experimental Curves. 
Two methods of calculation were used, both making 
use of the excitation characteristics of the reactor. 

In the first method, the exciting current was as- 
sumed as reference vector. In the second method, the 
reactor voltage was assumed as reference vector. A bet- 
ter check of calculated and experimental characteristics 
was obtained by the second method in which the ap- 
parent resistance of the reactor was included. 


Probability of Occurrence. To predict the probabil- 
ity of the occurrence of each of two possible voltages 
across the reactor when either is possible, a ferroreso- 
nant circuit was set up and four types of tests were 
made. 


Tests Results. The conclusions reached included the 
following: 

1. Once on a high- or low-voltage path (curves yz 
and Ox respectively of Fig. 1) there is a change from 


one path to the other at points of discontinuity only. 
2. The second point of discontinuity (y of Fig. 1) 
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Fig. 1. Current-volt- 
age characteristic of 
a ferroresonant cir- 
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is limited by resistance in the ferroresonant circuit only. 

3. There is a phase reversal at each point of dis- 
continuity. 

4. As no subharmonic; were observed at any time 
during the tests, it is concluded that their occurrence 
in the particular circuits studied would be rare indeed, 
if at all. 

5. In the region of the current-voltage characteristic 
of a ferroresonant circuit where there are two possible 
values of reactor voltage and current for one value of 
applied sinusoidal voltage, the values that will be ob- 
tained by opening and closing the switch is a function 
of (a) the initial conditions, (b) the region of the cur- 
rent-voltage diagram, and (c) the voltage across the re- 
actor (high or low) before opening and then closing 
the switch. 

6. In the immediate vicinity of the points of dis- 
continuity the response becomes independent of the 
voltage across the reactor after the circuit has been 
closed and opened a number of times (as few as five 
times). 


Comparison. Calculated and tests results show the 
following: 


1. Calculations do not give results of sufficient ac- 
curacy when apparent resistance of iron-core reactor is 
neglected in calculations. 

2. Calculations give an excellent check of the test rms 
currents and voltages across the reactor up to the first 
point of discontinuity and the first point of disconti- 
nuity itself when apparent resistance of iron-core reactor 
is included. The check is fair for the second point of 
discontinuity. 





Digest of paper 58-1168, recommended by the AIEE Electronics Com- 
mittee and approved by the AIEE Technical Operations Department for 
presentation at the AIEE Fall General Meeting, Pittsburgh, Pa., Oct. 
26-31, 1958. Published in AIEE Communication and Electronics, Jan. 
1959, pp. 843-48. 


G. E. Kelly, Jr., is with Prairie View Agricultural and Mechanical Col- 
lege, Prairie View, Texas. 
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NE cannot seriously object to those who would 

arbitrarily identify the recent centuries by such 

handy labels as calling the 1400s, the century of 
Discovery (Gutenberg and Columbus); the 1500s, the 
Century of Exploration (Magellan and Copernicus); 
the 1600s, the Century of Reason (Galileo and Newton), 
and the 1700s the Century of Enlightenment (Diderot 
and Franklin). This brings us to the very threshold of 
the Century of Science. A true scion of such noble 
ancestry was Electricity. 

im the very year 1800, Alessandro Volta published a 
paper in the Transactions of the Royal Society de- 
scribing his invention of the Voltaic pile. This gave 
the increasing number of experimenters on both sides 
of the Atlantic a new instrument—a source of constant- 


flow electricity. By 1820, experimenters had devised an 


electric arc that shone with extraordinary brilliance, 
water had been decomposed into oxygen and hydrogen, 
and electroplating had been demonstrated. In 1820, 
Oersted had discovered that a magnetic field surrounded 
a wire carrying an electric current and thereby linked 
two major phenomena of Nature—electricity and mag- 
netism—the latter an ever-present effect of the first. 
The invention of the electromagnet was followed by 
the invention of the electromagnetic telegraph demon- 
strated by Morse in 1837. This invention was as revo- 
lutionary as the printing press some 400 years earlier. 

The electric telegraph was the first important and 
large-scale practical application of the new electric 
force. It shrank distances across continents to almost 
nothing, for it took no longer to transmit a message 
across a continent than it did across a street. The first 
electric telegraph line was constructed between Wash- 
ington and Baltimore in 1844 and the highways of both 
continents were soon lined by poles and cross-arms 
carrying wires through which the silent electric messages 
streamed in ever-increasing numbers. 
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The Atlantic Cable 
Part I 


BERN DIBNER 
FELLOW AIEE 


In this era of shrinking distances, it may be hard 
to realize that slightly more than a century ago 
it took weeks to communicate between the 
European and American continents. In one giant 
leap, electrical technology all but annihilated 
time and distance, bringing both continents 
within a few seconds’ reach of each other. This 
is the story of that epoch-making achievement. 
It introduces the contributions of some of the 
giants of 19th Century electrical science—tord 
Kelvin, Morse, Faraday, and others. It is told in 
three installments. 


Professor Morse had spanned the harbor of the City 
of New York in 1842 by laying down an insulated 
copper wire through which he succeeded in sending a 
telegraph message. This wire was insulated by hemp 
soaked in tar and pitch and surrounded by a layer of 
india-rubber. Three years later Ezra Cornell, who after- 
wards founded Cornell University, connected Fort Lee 
with New York by an underwater line 12 miles long 
which stretched across the Hudson River. The telegraph 
line consisted. of two cotton-covered copper wires, in- 
sulated by india-rubber and enclosed in a lead sheath. 
After several months’ successful operation, the line was 
broken by an ice floe early in 1846. 

As these lines spread out, the world’s distances shrank 
in inverse proportion. It was inevitable that when these 
networks reached eastward along the Atlantic seaboard 
across states and provinces, over mountains and under 
rivers, bays and straits, the easternmost point of land 
would be reached. Similarly, moving westward, the 
networks in Europe would stand poised at the western 
shore of Ireland. There then remained the gap of 
nearly 2,000 miles of the Atlantic, a challenge to the 
scientist of vision and to the entrepreneur. 

And so it was that the long fingers of the telegraph 
systems stretched eastward from Maine New 
Brunswick, and then farther east to Sydney in Nova 
Scotia. From the easternmost point at Cape Breton, a 
submarine cable was laid across the Gulf of St. Law- 
rence’s Cabot Strait to Cape Ray, the western point of 
Newfoundland, with St. John’s on its eastern shore. 

The dreamers and designers of systems of submarine 
telegraphy could draw on the experience of the suc- 
cessful submerged cable between Dover, England, and 
Calais, France, laid in 1851 by the brothers Brett. This 
cable weighed 12,000 pounds to the mile. Another cable 


into 





Bern Dibner is president, Burndy Corporation, Norwalk, Conn. 
“The Atlantic Cable,”” book, published by Burndy Library, 1959. 
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was laid in 1854 between Corsica and La Spezia weigh- 
ing 16,000 pounds to the mile. In the following year 
yet another was laid from Varna to Balaklava on the 
Black Sea; this served for military use during the Cri- 
mean War and weighed less than 300 pounds to the 
mile. 

In 1850, the hope of connecting Newfoundland with 
the American continent was expressed by J. T. Mullock, 
a Bishop of Newfoundland, who proposed that some 
private company, English or American, should under- 
take to link St. John’s by telegraph, crossing the island 
and Cabot Strait, then on to Cape Breton Island and 
Nova Scotia. 

The same suggestion came from F. N. Gisborne, an 
English engineer and telegraph operator who, in the 
winter of 1849-50, proposed a similar link to the New- 
foundland legislature which granted him £500 sterling 
for an exploratory survey. He had had experience in 
the construction of telegraph lines in Nova Scotia and 
New Brunswick. 

Gisborne’s energetic efforts culminated in the first 
lengthy submarine cable in America, connecting Prince 
Edward Island to New Brunswick, laid in November 
1852. 


ORGANIZATION BEGINS 


IN CONSTRUCTING the line from St. John’s to Cape Ray, 
Nfid., Gisborne found the terrain so rugged that he de- 
cided to place the line underground. He managed to 
cover only a distance of some 30 or 40 miles when his 
funds were cut off and he was sued and subsequently 
arrested under the pressure of his creditors. This took 
all his resources. In the meantime, the success of the 
Dover-Calais line prompted Gisborne to abandon his 
original plan for spanning the Gulf of St. Lawrence by 
ship and carrier pigeon and instead to substitute a 
submarine cable across Cabot Strait between Cape Ray 
and Cape Breton. 

He left Halifax and came to New York in January 
1854, to take counsel with his sources of finance. It 
was here that he met Matthew D. Field, a civil engineer, 
who had been building railroads and suspension 
bridges in the newly opened South and West. Field 
became interested in Gisborne’s plans and decided to 
speak to his brother, Cyrus W. Field, a successful New 
York merchant who had retired from active business 
the year before. Although only 34 years old and with 
an ample fortune in reserve, Cyrus Field, who had just 
returned from a 6-month visit in the mountain areas 
of South America, was disinclined to begin a new and 
speculative enterprise. However, the challenge of a 
telegraph line extending through Newfoundland ap- 
pealed to him and he invited Gisborne to his home. 
After an evening’s conversation, Gisborne left, and 
Field moved leisurely to the globe standing in his li- 
brary in order to visualize the extension of the telegraph 
system into this new area. It was then that the idea 
occurred to him that it would be of enormous advan- 
tage to continue the telegraph line across the Atlantic 
Ocean. Some 10 years earlier, Professor Morse had stated 
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that “a telegraphic communication might with certainty 
be established across the Atlantic Ocean,” and others 
undoubtedly expressed the same conviction, but the 
idea occurred afresh to Field as he projected the pos- 
sibility of such a line upon the globe. 

Field contacted Morse who showed an even deeper 
interest in the questions raised. This was the beginning 
of a friendship between the two men that was to con- 
tinue for their lifetime. 

Morse explained the basic laws of electrical flow to 
Field and said that he felt certain that a transatlantic 
cable would be practical. He referred to a letter which 
he had written as long ago as August 10, 1843 (11 years 
earlier), to John C. Spencer, then Secretary of the 
Treasury, which had followed a series of experiments 
made in New York Harbor to test the practicability 
of underwater telegraphy. In it he said, “The practical 
inference from this law is, that a telegraphic communi- 
cation on the electro-magnetic plan may with certainty 
be established across the Atlantic Ocean! Startling as 
this may now seem, I am confident the time will come 
when this project will be realized.” Following these 
encouraging reports from Morse and a Lt. M. F. Maury, 
who had taken a series of soundings of the ocean floor, 
Field decided that he would speak with a number of 
his capitalist friends to see if they would support his 
enterprise to span the Atlantic via Newfoundland. 

Thus began one of the great sagas in modern history, 
touching the fields of science, politics, finance, and 
geography. 

Field organized a syndicate of five partners who 
formed the “New York, Newfoundland, and London 
Telegraph Company.” With this change in charter also 
came a change in mission because Gisborne’s old com- 
pany had intended to span the Atlantic link by ship and 
thus hoped to transmit a message from England to 
America in “only six days.” It became the intent of 
the new company to tie the two continents together 
directly and electrically. 

Field went to England in the autumn of 1854 to 
order the cable to span the 85-mile Cabot Strait from 
Cape Ray to Cape Breton. There he met John W. Brett 
who had successfully spanned the English Channel 
with two submarine telegraph lines in 1851. They 
were 25 nautical miles long and consisted of no. 14 
copper wire, insulated with a half-inch thickness of 
gutta-percha, and protected by an armor of spirally 
wound galvanized iron wires. A means of testing the 
continuity of the wire at that time consisted of applying 
the electrician’s tongue to sense the flow of current. 
At each shore station a coastal length of wire was in- 
stalled; it consisted of a no. 10 BWG (Birmingham 
Wire Gauge) covered by cotton tape soaked in india- 
rubber solution. This was then encased in a thick 
lead tube. 

The first attempt to lay the Newfoundland cable 
ended in failure when the cable ship, a sailing bark, was 
destroyed halfway across the Gulf of St. Lawrence by a 
heavy gale. The second attempt succeeded using a 
motor-driven cable ship. The cable, the first to employ 
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stranded instead of solid wire for the conductor core, 
functioned for 9 years. 

Much more difficult was the task of spanning the 
island of Newfoundland by 400 miles of road and 
telegraph line. But this was accomplished in 1856. The 
company also joined the ends of the island of Cape 
Breton with a telegraph line 140 miles long. With these 
links completed, the telegraph system stretched solidly 
from St. John’s in Newfoundland to New York, a 
distance of 1,000 miles. 


SOME EARLY PROBLEMS 


THE FULL ATTENTION of the directors of the enter- 
prise was now turned to the problem of the Atlantic. 
The ocean’s bottom had to be studied for the specific 
task of carrying a slender cable; its character had to 
be more carefully determined than had already been 
done by a series of soundings by Lt. Maury. Tests had 
to be undertaken to learn if the ocean bottom was 
jagged with sharp rocks and whether ocean tides would 
wear through the soundest armored cable in time; 
also, if the ocean bottom were cut by valleys and 
chasms, a cable hung across such voids would sag and 
part because of its weight if the gaps were too wide. 

Lt. Berryman, U.S. Naval officer, and Lt. Commander 
Joseph Dayman, of the British Navy, in separate ex- 
cursions—the former taking soundings along the great 
circle arc, intended as the line of the Atlantic Cable, 
to the coast of Ireland and the latter moving westward 
from Valentia, Ireland, to Newfoundland—confirmed 
the existence of a plateau varying in depth from 1,450 
to 2,400 fathoms, gradually increasing from the shores 


of Newfoundland towards Ireland. This plateau had 


previously 
Plateau.” 

Field left New York on July 19, 1856, for Great Brit- 
ain to organize the Atlantic Telegraph Company. He 
called on the firm of Glass, Elliot & Company of Lon- 
don, a firm which had begun to specialize in the manu- 
facture of submarine cables. Their chief engineer, 
Samuel Canning, had acquired more experience with 
this type of cable than anyone else. Field also con- 
sulted Robert Stephenson and Isambard K. Brunel, 
son of a famous engineer and himself a builder of 
railroads, tunnels, and steamships. The world’s largest 
ship, the Great Eastern, was then under construction 
and Mr. Brunel invited Mr. Field to see the monstrous 
hull rising on the banks of the Thames. Said Mr. 
Brunel, “There is the ship to lay the Atlantic Cable!” 
Neither of the men realized that in 10 years this would 
be the ship to finally and successfully accomplish the 
difficult task. 

From Canning, Field learned of the difficulties of 
providing the necessary insulation to keep the copper 
wires that actually carried the electric current insulated 
from the conductive medium of the surrounding ocean. 
It was only a few years earlier that gutta-percha had 
been found in Malaya and this substance seemed to 
have the required properties for insulating the current- 
carrying wire. The material was produced by evapo- 
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rating the milky fluid of the gutta-percha tree, coagu- 
lating the latex, from which an inelastic, firm insulator 
resulted, one that softened in hot water. It was ideally 
suited for underwater use where the cold and pressure 
improved its insulating qualities. This submersion also 
avoided exposure to sunlight, which had a deteriorating 
effect on gutta-percha. 

In addition to the technical advice sought from 
Samuel Statham of the London Gutta Percha Works, 
Field was fortunate in getting the help and advice of 
Charles T. Bright, an experienced engineer on telegraph 
and electrical problems, and Dr. Edward O. W. White- 
house, formerly a physician, who had become an au- 
thority on the application of electricity to the problems 
of telegraphy, though he later proved more of a liability 
than an asset. They were later joined by Professor 
Morse to complete the technical staff of the expanded 
company. 

In the autumn of 1856, both Field and Morse were 
in England. A communication from Morse to Field in 
the autumn of 1856 apprised the latter of the highly 
successful results of experiments upon a single con- 
tinuous conductor of more than 2,000 miles in length, 
a distance sufficient to cross the Atlantic Ocean, from 
Newfoundland to Ireland. 

“The result had been thrown 
Morse’s long cable continued, 


into some doubt,” 


*. . . by the discovery, more than two years since, 
of certain phenomena upon subterranean and 
submarine conductors, and had attracted the at- 
tention of electricians, particularly of that most 
-eminent philosopher, Professor Faraday, and that 
clearsighted investigator of electrical phenomena, 
Dr. Whitehouse; and one of these phenomena, to 
wit, the perceptible retardation of the electric 
current, threatened to perplex our operations, and 
required careful investigation before we could 
pronounce with certainty the commercial prac- 
ticability of the Ocean Telegraph . . .” 


Another letter sent by Morse to Field, confirming 
the ease of telegraphing from Ireland to Newfoundland 
at commercial speeds, concluded that a cable could 
carry 14,400 words in a 24-hour day. He added, further, 
that this number could be increased by adopting a 
code or system similar to the nautical code, and by 
this means the transmission speed could be doubled. 

The retardation of the flow of current in a long wire 
covered by insulation and shielded by metallic wires or 
tapes involved a new phenomenon that became the 
subject of research by Faraday, and a paper by Edward 
B. Bright before the British Association in 1854. Un- 
like a simple bare wire strung on posts in open air, 
or a comparatively short insulated wire, long insulated 
and protected cables introduced an inductive and 
capacitive effect that tended to retard the flow of 
current. The laws governing this retardation were not 
fully determined until some years after the Atlantic 
Cable laying. 

Faraday, in answer to a question as to the time it 
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would take for electricity to pass from London to New 
York, replied, “Possibly one second!” 

Such support from the foremost experimenters and 
scientists of the United States and Great Britain con- 
vinced the British Government of the feasibility of the 
cable. The British agreed to furnish necessary shipping 
as an annual subsidy in return for the future use of the 
telegraph lines for government messages. The United 
States Government provided similar support shortly 
(later Lord Kelvin) of Glasgow. 

A new company, called the “Atlantic Telegraph 
Company,” was organized on September 26, 1856, by 
Messrs. Brett, Bright, and Field, and to the board of 
directors of leading bankers and merchants of London 
and Liverpool was added Professor William Thomson 
(later Lord Kelvin) of Glasgow. 


CABLE DESIGN 


THE COMPANY turned to its main effort, the fabrica- 
uon and laying of the cable. Designs and experiments 
helped determine the form and materials to provide 
the greatest strength with the lightness and flexibility 
necessary to handle so long a compound cable under 
such uncertain and difficult conditions. 

The final cable design was submitted to two com- 
panies: Glass, Elliot & Co., of London, and R. S. Newall 
& Co., of Birkenhead, both originally mine cable 
makers. The specifications for fabrication combined the 
flexibility of a small rope with the strength to hold 
six miles of its own weight suspended vertically in 
water. Without consulting each other, the cable was 
fabricated at each plant in an opposite lay. Only 6 
months were left for the manufacture of 2,500 miles 
of complex cable, with no time allowed for experi- 
mentation or the determination of long-length cable 
characteristics. When Professor Thomson joined the 
company as a director, the cable specifications were al- 
ready in the hands of the fabricators, and the directors 
were determined to have the cable laid during the 
summer of 1857. 

The conducting core was made by the Gutta Percha 
Company and consisted of seven wires of no. 22 stranded 
copper “of the best quality,” then covered by three 
separate layers of gutta-percha, thus forming the core 
of the cable. Around this were wrapped layers of 
tarred hemp saturated with a preservative composed of 
pitch, tar, linseed oil, and wax. Over this was wound 
the outside covering armor which consisted of 18 
strands of no. 22 iron wire, each strand itself composed 
of six spirally wound strands about a center wire. Both 
Faraday and Morse favored a smaller rather than larger 
conductor diameter, fearing the retarding effect of large 
charging currents. The wire’s capacitance was consid- 
ered more critical than its resistance. The weight of 
the cable in air was 2,000 pounds per nautical mile 
and in water 1,340 pounds. The diameter of the cable 
was slightly larger than 5% inch. A total of 25 miles 
of heavy shore-end cable was also prepared, 10 miles 
intended for the Irish coast and 15 miles for that of 
Newfoundland, which had been found to be more 
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rocky. This heavier conductor consisted of twelve wires 
of no. 0 gauge and weighed 18,000 pounds to the mile. 
When completed the entire cable length was tested 
by a 500-cell voltaic battery. 

Thomson recognized the importance of the purity 
of the copper in the core in determining its electrical 
resistance, which directly affected the speed of trans- 
mission of signals. The cable had been fabricated in 
1,200 pieces, each about 2 miles long; these were 
then joined into eight pieces 300 miles long. During the 
following year, Thomson tested 45 specimens of this 
wire and found variations in conductivity among them 
(according to his scale) of from 42% to 102%. He 
thereafter stubbornly insisted on a controlled purity 


The cable used on the expe- Fi 
ditions of 1857 and 1858 
hed a seven-sirand copper 
core covered by three layers 
of gutta-percha, a tarred yarn 
sheath and a protective layer 
of 18 seven-strand iron wires. 
After successful laying of the 
1858 cable, Tiffany & Co. of 
New York sold small sections 
of the surplus cable as sovu- 
venirs. 


of copper content. Mr. Whitehouse saw no value in 
all this. Professor Thomson, although a director of the 
Company, held no technical position in the enterprise, 
being subordinate to Field, Bright, and Whitehouse. 
His constant courtesy and “laborious humility’ never 
reflected the distasteful situations sometimes forced 
upon him. 


THE EXPEDITION OF 1857 


THE OVERCOMING of the political difficulties per- 
mitted the directors to begin to organize their resources 
for the final laying of the cable. In addition to the 
services given by the U. S. Government in preparing 
the deep-sea soundings from Newfoundland to Ireland, 
the U. S. Navy assigned two ships to the enterprise— 
the USS Niagara of 5,200 tons, the largest steam frigate 
in the world, and the USS Susquehanna, the largest 
sidewheel steamer in the U. S. Navy. The British as- 
signed the 3,200-ton man-of-war Agamemnon and the 
paddle-steamer Leopard. 

The Niagara and the Agamemnon each took on 
nearly 1,300 miles of cable. 

With the Niagara and Agamemnon anchored about 
a third of a mile apart in the harbor of Queenstown, 
where all four ships were to rendezvous (it was July 30, 
1857), the electricians recognized an opportunity to 
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SECTION OF THE NIAGARA, SHOWING THE STOWAGE OF 
THE COILS iN THE FOREPART OF THE SHIP, 


The cable was stowed in a “circus” on four decks aboard the Niagara, 


the top end of each coil connecting to the bottom end of the coil above. 


test the integrity of both sections of the cable. One end 
of each cable was accordingly carried over to the op- 
posite ship and spliced to form a continuous length 
of 2,500 miles. On the Agamemnon a battery was con- 
nected to the cable and a sensitive 
tached to the circuit. This was found to be complete 
and the signals perfect. The current was maintained for 
2 days but no change was observed. With renewed 
enthusiasm, the squadron therefore moved on to the 
harbor of Valentia to get on with the main part of the 
effort. 


galvanometer at- 


Two approaches were considered by the engineers 
and electricians as to the preferred procedure in laying 
the cable. The first was for one ship to begin paying 
out its load until the end of the cable was reached. 
The other cable was then to be spliced to the section 
already laid and the second ship would then proceed 
westward until the Newfoundland shore was reached. 
I'he second possible procedure would be for both ships 
to move to the middle of the ocean, the cable ends 
spliced, and the cable gently lowered to the ocean bed; 


the ships then would move in opposite directions, one 


eastward, the other westward, until their respective 
The electricians favored the first 
method and the engineers the second method; the 
former procedure prevailed. 

The accepted plan then was to have the Niagara lay 
the first half of the cable from Ireland to the mid- 
Atlantic where it would be spliced to the cable on the 
Agamemnon which would then proceed to Newfound- 
land. The four vessels were to move together and the 
course of progress was to be constantly reported back 

Valentia through the very cable being laid, using 
“ground” as the return leg of the circuit. 

On Tuesday, August 4th, 1857, preparations were 
made for landing the cable across Valentia harbor. 

As August 5th closed, the cable had been secured 


shores were reached. 
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THE CABLE CIECUS, THE CONE AND FAIR-LEADERS. 


tow iron rings for fair-leaders and to prevent kinking,’ 
Palle: ers with iron wteing lines for raising fair-leaders. 


D—Portion of cone coil 
#£—Hatchway with the cable going up. 


A central cone was surrounded by iron rings that kept the cable from 
kinking. 


ashore and the ships were ready to begin their westward 
journey early the following morning. 

They were away the next morning, but the Niagara 
had moved westward only 5 miles when the cable 
caught in the deck machinery and parted. The ship 
returned and, again moving westward, lifted the cable 
out of the water until the end was reached. The heavy 
shore section was spliced and the journey was con- 
tinued, but at a reduced rate of only 2 miles an hour, 
to avoid repetition of the previous accident. 

The staff, and also the crew, adjusted themselves to 
the muffled rumble of the machinery paying out the 
cable as it moved out without interruption. Slowly, 
the rate of motion was increased to 4, and later to 5 
miles an hour, with a slightly faster speed for the cable 
to compensate for the unknown conditions at the 
ocean’s bottom. Contact between the Niagara and the 
Valentia telegraph station was constantly maintained 
in order to assure the staff that no break occurred in 
the conductor. Progress reports to America were sup- 
plemented by messages from the American officers and 
directors on board, which were taken by ships leaving 
from England and were moving westward at a greater 
speed than the cable-laying vessels. The operation con- 
tinued without any disturbance and the spirits of the 
officers and crew mounted as the ships continued to 
their westward goal. Once or twice the alarm sounded 
when the cable was thrown off the guide wheels, which 
had been constructed with insufficient width or depth 
to accommodate the cable, but this was quickly cor- 
rected. 

In 2 days they had moved over 200 miles westward 
and the log indicated an increase in depth from 550 
to 1,750 fathoms within a span of 10 miles. Soon they 
were in the deepest section, with 2,000 fathoms in- 
dicated, yet all went well. 

On Monday evening, August 10th, the signal crew 
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on board was staggered by a sudden interruption in 
the current flow. The chief electricians, including De 
Sauty and Morse, could do nothing to transmit any 
signals. The engineers were preparing to cut the cable 
and reel it in when, quite as suddenly, the signal 
flashed through again, thereby making the mystery 
even deeper, as the interruption had lasted for 214 
hours. Morse offered the uncertain explanation that 
at some point the insulation had been stretched beyond 
contact while leaving the wheels but had, under the 
pressure of the ocean depth, been forced together again, 
thereby restoring the insulation. 

The uncertainty of cause weighed heavily on the 
minds of those aboard. The solicitude of the crew for 
their cable reached touching proportions. Slowly con- 
fidence began to be restored, only to be broken again 
before dawn. To check an excessive rate of pay-out of 
the cable over the speed of the ship, the engineer had 
applied the brakes on the drums which, unfortunately, 
checked too quickly, imposing a heavy strain on the 
cable; and, as the stern of the ship rose from a trough 
upwards on a swell, the tension became so great that 
the cable parted. A shudder ran through the entire ship. 
The spirit of the crew sagged with the realization that 
there was nothing to do but to return to England. In 
a letter to his family Field wrote: 


*. .. Do not think that I feel discouraged, or am 
in low spirits, for I am not; and I think I can see 
how this accident will be of great advantage to 
the Atlantic Telegraph Company .. . 


Field returned to the United States where one of 
his first tasks was to request from the Government the 
services of William E. Everett who had been the chief 
engineer on the Niagara in 1857. He had watched the 
working of the paying-out machinery, had observed its 
inadequacies, its cumbersome operation and the rigidity 
with which the brakes were slapped on the drum with 
a severity sufficient to snap any cable. 

Everett devoted himself to a thorough study of the 
cable machinery, taking 3 months to translate his rec- 
ommendations into carefully worked out plans and 
drawings. This resulted in a smaller and lighter as- 
sembly requiring only about a third of the deck space 
and weighing only a fourth of the machine installed 
earlier on the Niagara. 

On March 9th, 1858, the Niagara again sailed from 
New York under Capt. Hudson, and at Plymouth took 
her share of the cable aboard. 

Unlike the 1857 expedition in which both ships 
laden with cable moved westward together, one lower- 
ing her cable, the other ready to splice her cable in 
mid-ocean and then to continue, it was decided that for 
the 1858 expedition the splice would first be made in 
mid-ocean and the ships would then move apart. 


MARINE GALVANOMETER 
ONE OF THE MOST IMPORTANT innovations of this ex- 


pedition was the introduction of the newly invented 
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mirror galvanometer developed by Thomson. This 
sensitive instrument became one of the vital links in 
the eventual successful laying of the cable. Then called 
a “marine galvanometer,” the instrument consisted of 
a small but exceedingly light steel magnet to which a 
tiny reflecting mirror was attached. This assembly 
weighed no more than a grain and was suspended from 
its center by a filament of silk. Around this was wound 
a coil of very thin insulated copper wire. When an 
electric current passed through the surrounding coil, 
the suspended magnet would move in proportion to the 
magnetic field built up by the current in the coil. A 
ray of light passing from a shaded lamp through a 
slot in a screen would be reflected from the mirror 
upon a graduated scale. A very slight motion of the 
suspended magnet and mirror would, therefore, pro- 
duce a magnified motion upon the scale which could be 
readily noted and measured by the observer. A com- 
bination of direction, from the central zero point, and 
the magnitude of motion, provided a code. Zero posi- 
tion on the filament and the earth’s magnetism would 
restore the suspended magnet to its neutral point. A 
thumb-screw placed over the filament would adjust it 
to its zero position. This instrument was capable of 
receiving 20 words a minute, compared with a rate 
of 2 words a minute with older apparatus. Since an 
operator could not watch the instrument and record 
his readings at the same time, a team consisting of a 
“reader” and a “writer” was necessary to receive a mes- 
sage. 

Thomson formulated a law for the speed of tele- 
graphic sending which stated that for a given conductor 
diameter, the speed decreased as the square of the cable 
length increased. This recognized the capacitance of a 





Thomson's marine galvanometer consisted of a very small 
steel magnet with a mirror fastened to it suspended by a 
silk filament within a coil through which the signal cur- 
rent was passed. A light source from lamp b passed 
through the slot g, was reflected from the galvanometer 
¢, upon the scale a. 
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wire surrounded by an insulating cover and metallic 
sheath, all laid in a conducting medium—salt water. 
Thomson's “doctrine of squares” of speed and cable 
size was challenged by Whitehouse in a paper in 1855; 
Thomson considered this account good, but the con- 
clusions fallacious. 

On June 25th, the squadron of four ships, the Niagara 
and Agamemnon, supported by the Valorous and Gor- 
gon, met in mid-ocean. On Saturday, June 26th, the 
splice between the cables on the Niagara and Agamem- 
non was made and this center joint was slowly lowered 
to the bottom of the sea. The ships parted, each moving 
in its own direction attended by its consort. But they 
had not separated more than 3 miles when the 
cable caught in the machinery on board the Niagara 
and broke. Thereupon, by prearrangement, both ships 
returned to their mid-Atlantic point; the cables were 
again spliced and the ships were again pointed in 
their opposite directions. 

All went well when, at a separation-of about 80 miles, 
there was a sudden break in the current. This happened 
at 3:00 a.m. on Sunday morning, June 27th, when 
Thomson sadly announced a complete break of circuit. 
The signal gun was fired and a blue light notified the 
Valorous, attending the Agamemnon, that there was 


trouble on the Agamemnon. It was thought that the 
break had occurred on the Niagara, but those on the 
Niagara thought the break had happened on the Aga- 
memnon. The ships were again rejoined; Field with 
the electricians from the Niagara joined Thomson on 
the Agamemnon and a comparison of the logs was 
made. This showed the astonishing fact that a break 
had occurred at exactly the same time but at a distance 
of not less than 10 miles from each ship. 

Once again the cables were spliced in mid-ocean and 
the ships slowly parted. The speed of the Agamemnon 
of 2 knots was increased to 3, then to 4, showing a cable 
strain of 2,000 pounds. This rate was thereafter main- 
tained. On the Niagara the same cautious condition 
prevailed. Conversations were prohibited and everyone 
was silent and alert. Carefully the cables slid over the 
wheels until 100 miles of cable lay safely on the ocean 
bed, then 150, now 200 miles! Spirits slowly rose, but 
hardly had another day passed when, on Tuesday, June 
29th, the current suddenly again stopped. It seemed 
that the cable had broken about 20 feet from the 
Agamemnon stern. The ships then reluctantly headed 
for Queenstown. 


(The second installment will appear in the October issue.) 
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Chemical and electrical degradation occurs in 
electronic equipment under nuclear radiation. 
Problems and suggested solutions associated 
with the design and development of radiation- 
tolerant equipment are discussed. 


UCLEAR RADIATION causes material degrada- 

tion through several processes. Ionizing radia- 

tions, the charged particles and gamma rays, cause 
organic materials to change chemically and electrical 
conductivity to increase. Energetic neutrons displace 
atoms by knocking them out of their position in the 
structure of the material; and the displaced atoms, as 
charged particles, also cause ionization and secondary 
displacements. Less energetic neutrons may be absorbed 
by a nucleus. The new isotope may be unstable and de- 
cay in any of several processes (fission, alpha, beta, or 
gamma emission) each of which may cause ionization. 
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Material degradation then is caused by ionization, dis- 
placement, and transmutation which are observed as 
chemical changes and increased conductivity. 

Increased conductivity is a function of the current 
carriers available and their ability to move. (Mobility is 
a characteristic of the material under consideration.) 
Ionization generates large numbers of current carriers 
(electrons and ions or holes). The degree of ionization 
is a direct function of the intensity of the nuclear flux. 
Thus, the increase in electrical conductivity is related 
to the intensity of the nuclear flux as illustrated in 
Fig. 1.1 

Chemical changes, on the other hand, are a function 
of the time integral of the dose rate. Ionization, displace- 
ment, and transmutation are discrete events. For a given 
flux intensity (dose rate) the number of events per unit 
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time can be calculated. Because the reaction during an 
event can “go” in any of several processes, it is difficult 
to define the number of events required to bring about 
a specific effect, but a range of the time integrals of dose 
rate (dose) can be determined. Fig. 2 illustrates the range 
of doses to obtain an effect for several materials.* As 
only a small portion of the induced changes revert, 
chemical changes are permanent in contrast to the tran- 
sient conductivity changes. 


EFFECTS ON AMPLIFIER 


IN ELECTRONIC EQUIPMENT chemical changes and in- 
creased conductivity can bring on failure or malfune- 
tion. A simple audio amplifier may be used to demon- 
strate radiation effects in electronic components. Fig. 3 
shows an amplifier and its equivalent circuits. As indi- 
cated by the equivalent circuit, the transfer function 
of the amplifier (the ratio of the output signal to the 
input signal, E,../E;,) is determined by the operating 
characteristics of the vacuum tube and its associated re- 
sistors and capacitors. The use of equivalent circuitry 
implies that the characteristics of the components re- 
main constant. In practice, these values may vary; but 
the designer, through experience, has learned to accom- 
modate the inconsistencies. The problem is to evaluate 
the radiation induced changes and learn to accommo- 
date them. 

The amplifier depicted in Fig. 3 has three elements 
which will be considered: the capacitor, the resistor, 
and the vacuum tube. A number of studies on the toler- 
ances of vacuum tubes to nuclear radiation have been 
reported.*#® Several types were found which are essen- 
tially unaffected by radiation to doses which exceed the 
radiation tolerance of the capacitors. Wire-wound re- 
sistors are also insensitive to nuclear radiation. Capaci- 
tors then are the most sensitive component. 

Fig. 4 shows the characteristic behavior of two com- 
mercial capacitor types. The behavior of capacitors 
having Mylar and Teflon dielectrics illustrates the effect 
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of nuclear radiation; that is, large changes of insulation 
resistance (dielectric conductivity) and little or no 
change of capacitance. As noted in Fig. 2, Teflon is quite 
susceptible to radiation damage while Mylar is not so 
easily affected. Both capacitor types were exposed to 
the same environment and in sufficient quantity to 
achieve reliable results. 

The behavior of resistors is shown in Fig. 5. Wire- 
wound devices are not seriously affected, but the effect 
of displacements in the thin film varieties is to distort 
the film, causing a reduction in conductor cross-sectional 
area. As illustrated in the figure, resistance values in- 
creased. It is advantageous to use wire-wound devices 
when the required values and sizes are available. (Be- 
cause they are temperature sensitive and vary with age, 
carbon composition resistors are not considered for this 
application.) 

The foregoing data indicates the effects induced by 
nuclear radiation on the components of the amplifier 
circuit. Fig. 6 shows the initial circuit modified by the 
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Gm = TUBE TRANSCONDUCTANCE CC = COUPLING CAPACITY 
Rp = PLATE RESISTANCE Cp = TUBE PLATE- CATHODE CAPACITY 


Ru = COUPLING LOAD PACITY 
RG = GRID-LEAK RESISTANCE + ASSOCIATED STRAY CAPACITY 


Fig. 3. Electronic amplifier and equivalent circuits. 
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variables caused by nuclear radiation and the modified 
equivalent circuit. 

It should be noted that catastrophic failure of the 
amplifier occurs when a capacitor develops a short cir- 
cuit. This also is true for the tube or the resistors: ie, 
drastic nonreversible changes are considered component 
failure and will cause amplifier failure. Since they may 
be accommodated in the circuit design, repeatable or 
reversible changes do not necessarily constitute com- 
ponent failure. 

Analysis of the equivalent circuit in Fig. 6 indicates 
that the radiation-induced current paths do not appre- 
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Fig. 5. Typical behavior of resistors irradiated in the Oak 
Ridge National Laboratory (ORNL) graphite reactor at reactor 


ambient temperature. Total integrated dose—2 X 10° 


roentgens. 


ciably alter the amplifier’s transfer function except at 
low frequencies. Should the input resistor paralleling 
R, have a high ohmic value, it is possible to obtain some 
attenuation of the input signal; or should resistor R, 
of the amplifier have a high value, the parallel stray 
leakage may cause some attenuation. The more im- 
portant leakage path shunts the coupling capacitor. The 
coupling capacitor is often called the blocking capacitor 
because one of its purposes is to restrict d-c flow. When 
the blocking capacitor conducts, the d-c voltage level 
at the amplifier output is increased. Normal amplifier 
design assumes that no direct current flows through the 
coupling capacitor. R, values are usually greater than 
10° ohms. It can be seen from the data in Fig. 4 that 
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capacitor shunt resistance may decrease to 10’ ohms or 
less. The grid-leak resistor and the blocking capacitor 
leakage resistance form a voltage divider which applies 
a d-c voltage to the amplifier output or to the next stage 
of the circuit. The magnitude of the d-c voltage is a 
function of the resistance ratio R,/R,. Since R, may be 
as low as 10° ohms and R, is frequently 10° ohms or 
more, it is possible to apply 50% of the plate voltage at 
the amplifier output. Although the a-c fed into the 
amplifier may not be seriously distorted by its action, the 
variable d-c voltage at the output will change the op- 
eration of succeeding equipment. 

Radiation then produces two effects on electronic 
equipment—transient amplifier malfunction or catastro- 
phic failure through drastic component change. 

The preceding discussion has assumed specific and 
constant environmental conditions. These conditions are 
representative only. Each application will present new 
and different conditions which may vary with time and 
include other environmental stresses such as temperature 
extremes. 
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EQUIVALENT CIRCUIT 


Fig. 6. Electronic amplifier showing radiation induced current 
paths. 
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The problems associated with designing and develop- 
ing radiation tolerant equipment begin with the en- 
vironment. The range of dose rates to be expected and 
the duration of each must be established or predicted. 
The equipment life expectancy should be specified. 
Maintenance procedures should be described. Only 
when the environmental specification has been written 
and the life requirement and maintenance procedure 
agreed on, can the initial electronic design begin. Ma- 
terial choice is limited by the maximum dose rate and 
the life required. System design is restricted by the ma- 
terials and techniques which can be used. 


DESIGN COMPROMISES 


THIS DESIGN PROCEDURE (dictates a series of compro- 
mises. The cost of a completely inorganic system is ex- 
orbitantly high, and it is difficult to obtain good per- 
formance while meeting minimum weight and volume 
requirements. The normal array of components contains 
materials known to be sensitive. Selection of components 
constructed of more tolerant materials still does not give 
unlimited life. Even though a satisfactory life expectancy 
may be obtained, performance and size may be unsatis- 
factory. 

To demonstrate, again consider the amplifier of Fig. 3. 
Fig. 7 indicates the probable life expectancy for elec- 
tronic equipments containing the indicated materials. 
While it is not possible to predict the interaction of 
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Fig. 7. Life expectancy of amplifier containing 
various materials. 


several materials and combined stresses using the avail- 
able data, the analogy with the weakest link of a chain 
is applicable. Long life may be realized in many in- 
stances, but the weak material will always limit the life 
of its component. 

For operation at a low rate, only a few limitations 
apply. It may be feasible to use Teflon. As lifetime re- 
quirements increase, the weak materials begin to drop 
out, even at very low dose rates. If high temperatures 
are expected, life is considerably shortened. At high 
dose rate, only inorganic systems will give acceptable 
life expectancies. 

Materials are not the only limitation. Circuit design is 
restricted. Transient conductivity limits the maximum 
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resistor value which is also restricted by the larger 
changes of high value resistors. 

Fig. 8 is the schematic of an amplifier designed to 
tolerate high dose rates for 1,000 hours or more. Note 
the low resistor and capacitor values—56,000 ohms and 
0.01 microfarad maximum. There are no organic ma- 
terials used. The amplifier has a gain of 40 db from 
10 ke to 1,500 ke over a wide temperature range and will 
meet military specifications. It is an excellent example 
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Fig. 8. Radiation tolerant amplifier. 


of the application of the points presented in this discus- 
sion of nuclear radiation effects on electronic compo- 
nents. 


DESIGN SUGGESTIONS 


HERE ARE SOME SUGGESTIONS for designing radiation- 
tolerant electronic amplifiers: 


. Keep resistance values low. 
. Use materials compatible with the environment. 
. Avoid large capacitor values. 
Keep the circuit simple. 
. Design the system with these restrictions in mind. 
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Pirelli Cable Division 
Research Laboratories 


ARRIGO CASTELLANI 


A single all-embracing unit forms the new re- 

search laboratories of the Pirelli Cable Division 

at Bicocca, Milan. A series of analysis and in- 

spection instruments, including an electron ac- 

celerator, are used in the manufacture of every 
new product. 


HE FEATURE that is most impressive about a 

visit to the Pirelli Cable Division Research Labo- 

ratories at Bicocca, Milan, Italy, is the extensive 
investigation, trial, inspection, and testing work which 
is carried out prior to and accompanying the manu- 
facture of what is, on the face of things, a most simple 
article: an electric cable. 

The development of a cable is prepared for and 
supervised by a combination of analysis, inspection, 
and measuring devices which employ all the most re- 
cent discoveries in the electronic, chemical, and me- 
chanical fields. 

The need to start anew and on a more rational 
basis in the light of various organizational criteria de- 
cided Pirelli to centralize and enlarge their various re- 
search laboratories, which formerly were spread over a 
number of buildings. The result is a single group of 
research laboratories ideally situated in suitably de- 
signed and planned buildings, occupying a covered 
area of approximately 116,000 square feet and an un- 
covered area of approximately 25,600 square feet. 

They have a staff of 180, of whom 80 are graduates or 
otherwise qualified. 


LONG HISTORY BEHIND THE LABORATORIES 


THE LABORATORIES consist of one main building and 
two others joined to it, one for very-high-voltage ex- 
periments, the other a massive shielded building for 
electron irradiation work (Fig. 1). Although it is only 
since May 1957 that the Research Laboratories have 
been in operation in their present state, they have, 
nevertheless, been in existence for 40 years. It was 
Luigi Emanueli, the late vice-chairman of the company, 
who, in 1925, realised the necessity for such an instru- 
ment of scientific investigation and technical research, 
and it was he who founded the laboratories. In 1938, 
they had already reached a considerable size, but they 
still lacked unity. When it was possible for the plant 
to return to Bicocca from Trezzo d’Adda, where it had 
been transferred for the sake of safety, the buildings 
which had housed it before World War II were no 
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longer available, and the arrangements then made 
could only be tolerated on a temporary basis. The 
situation demanded new planning, and, in 1955, work 
was begun on the unification of the laboratories. 

The large main building, whose clean lines dominate 
the Viale Sarca, is the work of architect M. Righini. 
Air conditioning maintains a constant temperature of 
between 20 and 26 C and a relative humidity varying 
between 50 and 70%; special requirements are met by 
six rooms where special air-conditioning equipment 
ensures constant temperature and humidity with very 
small variations. 

Following modern organizational methods, the four 
principal laboratories are named, not according to the 
actual branch of science (chemistry, electrotechnics, 
physics) as in the past, but according to the field of 
activity with which they are concerned: Power Cable 
Laboratory; Telecommunications Laboratory; Rubber 
Laboratory; Oils, Plastics, and Miscellaneous Labo- 
ratory. Each laboratory is, as a rule, subdivided into 
two sections, one dealing with fundamental scientific 
and technical problems, the other with new techniques 
and developments. The latter section, besides carrying 
out its own technical development tasks, has some 
technicians permanently located in the factory to assist 
the production departments but constantly in touch 
with the section itself. 

In addition to the four principal laboratories, there 
are four others also of considerable importance: the 
Laboratory for Physical Tests, the Electronic Apparatus 
Laboratory, the Mechanical Workshop, and the Center 
of Theoretical and Statistical Studies. In addition, 
there is the Materials Testing Laboratory, which is 
concerned with the inspection and approval of raw 
materials (paper, fabrics, oil, bitumen, rubber, plastics, 
and metals) and their relative specifications. Finally, 
there is the library, with its 2,000 technical volumes 
and 4,500 periodicals, and also the Patents Liaison Of- 
fice, which come under the control of the Research 
Laboratories. 


WORK OF LABORATORIES 


HUuNpREDs OF TyPEs of cables are studied and _ per- 
fected in the laboratories. A cable has just been de- 
veloped which will carry a load of 800 mw (megawatts) 
at 400 kv underground. Recently, a Y joint insulated 
with a special epoxy resin compound was produced 
which is undergoing laboratory trials with the Con- 
solidated Edison Company of New York, N.Y., and 
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Fig. 1. The Electron Irradiation Laboratory (right foreground). The Van 
de Graaff electron accelerator is housed in this massive heavily shielded 
building. Main laboratory buliding can be seen in the background. 


Fig. 2. Impulse test room in the Dielectric Research and Testing Section 
of the Power Cable Laboratory. The 800-kv impulse generator shown 
can be coupled to a special inductance which enables damped oscilla- 
tory discharges to be produced that simulate switching surges. 


Fig. 3. The Alternating-Current Testing Section for cables and acces- 
sories of the Power Cable Laboratory where voltages up to 1.05 mil- 
lion volts are obtainable. 
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Fig. 4. The Technological Section of the Oils, Plastics, and Misce!lane- 
ous Laboratory, where special efforts have been made in research on 
insulation materials. 


which, also rated at 70,000 volts, has enough safety 
margin for it to be used up to 100,000 volts. In the 
Power Cable Laboratory, there are also two impulse 
generators, the larger of which can produce electric 
discharges up to 2.5 million volts and 60 kilojoules. 
These generators are used for testing joints, terminals, 
and cables (Fig. 2). A group of three transformers 
provides a total voliage of 1.05 million volts and 1,500 
kva. (See Fig. 3.) 

Oscillographs measure wave shapes and Schering 
bridges measure dielectric losses. Some 10 other trans- 
formers for voltages between 50,000 and 250,000, a 
movable d-c generator for 750,000 volts, and two d-c 
rectifier sets for 200,000 volts complete the equipment 
of the Power Cable Laboratory. 

Cross-talk meters, echo test sets, impedance bridges, 
complex coupling bridges, 


measuring attenuators, 


oscillators, and amplifiers of all types are grouped to- 
gether in the Telecommunications Laboratory, where 
there is also a secondary frequency standard, accurate 
to one part in | million, enabling direct readings to be 
taken of frequencies up to 220 mc. 


The importance of rubber as an insulant in the 
manufacture of cables, because of its good insulation 
properties and its resistance to wear, fracture, and 
humidity, is realized when visiting the Rubber Labo- 
ratory. This laboratory is equipped with all the latest 
apparatus for measuring, checking, and preparing 
laboratory-scale quantities of mixes of natural and 
synthetic rubber: viscosimeters, plasticity testers, abra- 
sion meters, mixers, autoclaves, mills, ultrathermostats 
and special thermostats, dispersion apparatus for pig- 
ments, and special emulsions and microscopes. 

No less impressive is the test and research equip- 
ment in the Oil, Plastics, and Miscellaneous Labora- 
tory. Here special efforts have been made in research 
on insulation materials, such as flexible insulant for 
extrusion or tapping onto cables and rigid insulants 
made into moldings for cable accessories. The scien- 
tists in this department have already developed two 
special insulators—‘“Sintenax” (trade name of special 
polyvinyl chloride compound for 15- to 20-kv power 
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Fig. 5. Two views of the first 
Van de Graaff electron accel- 
erator to be used in Italy for 
industrial research. (Leff) The 
upper part of the accelerator 
is shown with the pressure 
vessel in which the electron 
generator and discharge tube 
are located. (Right) The lower 
part of the accelerator with 
the vacuum equipment, the 
electron beam deflector and the 
supporting device for the ma- 
teriai that is to be irradiated. 





cables) and “Voltalit” (trade name of a special epoxy 
resin compound for producing extra-high-voltage cable 
accessories). Voltalit has been used to manufacture 
132,000-volt stop-joints for 3-core cables (for Sweden 
and the United Kingdom). One section specializes in 
making samples of special papers for use in the cables. 

Two technological sections under the respective con- 
trol of the Rubber Laboratory, and the Oils, Plastics, 
and Miscellaneous Laboratory (Fig. 4), are specially 
equipped for small-scale manufacture of insulated and 
covered cables in both rubber and plastic materials. 
They are equipped with Banbury machines, mixers, 


calenders, extruders, vulcanising pans and _ presses. 
Thus, they are able to experiment on a small scale 


items which later will be manufactured indus- 
trially. 

The Laboratory for Physical Tests is equipped to 
carry out mechanical, optional, and thermal tests on 


semifinished and finished products; X-ray equipment, 


with 


various types of microscopes, ultrasonic test sets, photo- 
meters, infrared spectrophotometers, and ultraviolet 
spectrographs all study the fine structure of the ma- 
terials themselves, the samples, and the finished articles. 
Dynamometers for loading up to 10,000 kilos, exten- 
someters, and other apparatus, test the tensile strength 
of materials. Temperature of -75 C are obtainable in 
a special refrigerator. 

The Van de Graaff electron accelerator is part of the 
Laboratory for Physical Tests (Fig. 5); this is installed 
in a building which vaguely resembles a fortress and 
which is also the work of architect Righini. The walls 
protecting the personnel from radiations are almost 
one meter thick, and are built of a special concrete 
having a much higher density than normal. The elec- 
trons, accelerated by an adjustable voltage of from 
750,000 to 2 million volts, bombard the materials, 
which are either stationary or move on a conveyor belt 
below the electron outlet. The molecular structure of 
many materials alters when they are bombarded in 
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this way; cross-bonds are formed and the molecule 
which results is more stable. In this way, the materials 
are made to develop their own properties in relation 
to the particular use for which they are designed. The 
accelerator also can be used for the vulcanization of 
rubber. 

The construction and repair of special apparatus 
used in the various departments is carried out in the 
Electronics Apparatus Laboratory. The small work- 
shop with which it is provided carries out any structural 
alterations and adaptations of existing equipment and 
designs, and constructs equipment for particular appli- 
cations, This laboratory is equipped with oscillators of 
various types, stabilized power supplies, electronic volt- 
meters, oscillographs, quality control instruments, valve 
testing apparatus, and universal bridges for measuring 
resistance, capacitance, and inductance. 

The Center for Theoretical and Statistical Studies is 
in charge of all mathematical research. This center 
deals at the highest theoretical level with problems 
which nowadays require a high degree of specialization 
and which consequently cannot be solved by the other 
laboratories. It possesses modern automatic calculating 
machines and works in co-operation with the Mathe- 
matical Computing Department of the Milan “Poli- 
tecnico,” whose large electronic calculating machine it 
uses under the control of its own staff and operators, 
whenever the complexity and scope of the calculations 
renders this necessary. 
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Control of Reversible Induction Motor Drives 


WERNER LEONHARD 
ASSOCIATE MEMBER AIEE 


URING the past several years, saturable re- 

actors and self-saturating magnetic amplifiers 
have found increasing application for the control of 
reversing induction motor drives for intermittent slow- 
speed duty. The restriction to intermittent duty is im- 
posed by the low motor efficiency at slow speed. With 
speed feedback, which is usually included, the reactor- 
controlled induction motor possesses adjustable speed 
characteristics and speed-torque curves similar to those 
of a d-c adjustable voltage drive. The minimum no- 
load speed is about | per cent, and the speed drop be- 
tween no load and full load is in the order of 5 to 10 
per cent of synchronous speed. 

The principle of primary reactor control can be de- 
scribed and four of the many possible circuits analyzed 
with regard to their “open-loop” performance, i.e., 
without the speed feedback. For example, in Fig. 1, a 
standard induction motor with large external rotor 
circuit resistance is shown; the primary motor termi- 
nals a, b, and c are connected through a network of six 
saturable reactors, which are arranged in two groups, 
g, and g,, to the 3-phase line 1, 2, and 3. Alternatively, 
control current is applied to one group of reactors 
while the others remain unexcited. Consequently, the 
motor is supplied with adjustable and symmetrical 
voltages of alternative sequence, resulting in variable 
torque of alternate direction. When both control cur- 
rents, [¢,, I¢g, are zero, the motor voltages and torque 
are near zero. This is a convenient possibility for mate- 
rial handling operations with frequent stand-by periods, 
because no line contactor needs to be opened. This re- 
lieves the motor of frequent inrush currents and volt- 
age surges. 

The circuit in Fig. 1 can be simplified by omitting 
the two reactors between line 3 and motor terminal a. 
This introduces asymmetry in the motor voltages and 
currents, but the asymmetry is moderate for practical 
combinations of speed and secondary resistance. The 
advantage of the six-reactor circuit, where the motor 
currents could be reduced to low stand-by values merely 
by controlling the reactors, is maintained in the four- 
reactor circuit. 

Another variation consists in combining the remain- 
ing four reactors into two saturable transformers, each 
having two load and one control windings. When esti- 
mating the component size and the required control 
power, it is found that this circuit is still more eco- 
nomical than the previous one but now a considerable 
asymmetry exists in the motor voltages and currents. 
In particular, the motor cannot be “disconnected” 
from the line by static control, because, when both 
saturable transformers are de-excited, the motor can 
still operate on single-phase. 
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Fig. 1. Saturable re- 
actor control of 
wound rotor induc- 
tion motor. 


The last circuit under consideration has been fre- 
quently applied to hoist controls. It uses an isolation 
transformer establishing a fourth line phase opposite 
to phase 3 (Fig. 1) such that the vector diagram of the 
four line voltages forms a rhombus. Two saturable re- 
actors are connected in series between lines 3 and 4 and 
the motor is supplied from lines | and 2 and the tie 
point between the two reactors. Again, by alternately 
exciting the two reactors, the ratio between positive 
and negative sequence motor voltages can be varied 
ideally between 0 and oo. When both reactors are un- 
excited, the motor operates on single-phase. In these 
aspects, as in the rating of the main components, this 
circuit is closely related to the saturable transformer 
scheme. 

Four circuits are compared on the basis of the ap- 
proximate motor losses, a rating factor for the major 
control components and the reactor control power, all 
defined for a typical operating point of a hoist drive. 
The results indicate a cost advantage for the two “sin- 
gle-phase” control schemes in contrast to the opera- 
tional advantages to be gained with the two “3-phase” 
circuits. They are preferable when close speed regula- 
tion and fast response are desired. While the fully sym- 
metrical, six-reactor circuit appears justified on large 
drives (several 100 kw), the four-reactor scheme is 
recommended for the lower ratings where some asym- 
metry in the motor supply can be tolerated. 





Digest of paper 58-1176, “Elements of Reactor Controlled, Reversible 
Induction Motor Drives,” recommended by the AIEE Industrial Con- 
trol Committee and approved by the AIEE Technical Operations De- 
artment for presentation at the AIEE Fall General Meeting, Pittsburgh, 
a., Oct. 26-31, 1958. Published in AIEE Applications and Industry, 
May 1959. 
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Advances in Basic Sciences 


I. Fuel Cells 


D. L. DOUGLAS 


Recent developments in the field of fuel cells 

are described in this article. These devices are 

capable of converting the chemical energy of 

fuels directly into electric energy. It is predicted 

that fuel ceils for central station power may be- 
come a reality in the future. 


OR OVER 150 YEARS, the problem of converting 

the chemical energy of fuels directly into electric 

energy has challenged the best efforts of many 
electrochemists. The device for carrying out this con- 
version is called a fuel cell. In common with galvanic 
cells in general, a fuel cell consists of an anode at which 
oxidation takes place, an electrolyte, and a cathode at 
which an oxidizing agent is consumed. Fuels of interest 
are those conventionally used for the production of 
power and heat. Hydrogen must be added to the list 
for reasons which will become apparent later on. The 
only oxidizing agent of importance is molecular oxygen, 
either in pure form or in air. 

Many excellent reviews of past fuel cell research and 
development have appeared in the literature.’ This 
article is concerned with a review and appraisal of the 
more recent developments, particularly with regard to 
the possibility of generating central station power. 


ENERGY CONVERSION 


Thermodynamic Principles. The conversion of the 
chemical energy of a fuel into electric energy by means 
of a heat cycle—as in a modern coal-burning power 
station, for example—suffers from an unavoidable limi- 
tation imposed by thermodynamics. This limitation ap- 
plies to any process converting heat into work and 
derives from the nature of heat itself. When heat is 
converted into another form of energy, it must fall from 
an absolute temperature Ty to absolute temperature 
Ty, and the maximum fraction that can be converted 
under ideal condition is (Ty — T¢)/Ty. 

Let us see what this means in modern practice. Under 
good operating conditions, Ty, and Tg, will be near 
1,050 F and 80 F, respectively—corresponding to a 
Carnot efficiency of 64%. The over-all efficiency of the 
power plant might be 40%. That this efficiency ap- 
proaches the Carnot so closely is an eloquent tribute 
to modern engineering. It is likely that further appreci- 
able improvement will entail raising Ty, thus making 





The first of a proposed series of articles recommended for publication 
by the AIEE Basic Sciences Committee. 
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greater demands upon construction materials. There is 
every reason to expect such improvement, but it will 
not come easily. 

Conversion of the chemical energy of a fuel into 
electric energy by electrochemical means, as in a fuel 
cell, never involves the conversion of heat into work. 
The process is essentially isothermal and escapes the 
Carnot limitation. Actually, heat changes do occur in 
an operating fuel cell. These, while important in certain 
cases, are incidental to the primary conversion of the 
free chemical energy to electric energy. This possibility 
of avoiding the Carnot limitation constitutes the main 
reason for interest in fuel cells. 

The thermodynamic principles are represented by 
the relationship 


AG = AH — TAS 


where, for the net cell reaction, AG is the change in free 
energy, AH the enthalpy (heat content) change, and AS 
the entropy change. The maximum electrical work 
which can be obtained under reversible operation of 
the cell is equal to AG, the change in free chemical en- 
ergy. For over-all engineering considerations, we are 
interested in the fraction of the total heat energy con- 
verted into electric energy. Clearly, the efficiency in the 
ideal case is 
AG Tas 


id = = 1] 
eT ae AH 


The maximum possible efficiency then depends on the 
relative magnitude and sign of the waste heat or entropy 
term, Fortunately AS ~ 0 for the important combustion 
reaction C + O,—CO,. Thus, any fuel cell system 
which accomplishes this over-all reaction will have a 
high theoretical efficiency. No useful cell reactions with 
a positive entropy change, which would result in an 
ideal efficiency greater than one, are known. 

Given an electrochemical system or cell reaction, the 
electrochemist is likely to be more interested in the 
efficiency on the basis of the free energy. This he will 
take to be the ratio of the operating cell voltage to the 
theoretical open-circuit voltage calculated from the rela- 
tion 
—AG = nE°F 
where n is the number of electrons involved in the 
reaction, F is the Faraday constant, and E° the theo- 
retical open-circuit voltage. A more precise measure of 


the free energy efficiency takes account of any losses 
from side reactions of the fuel as in the expression 
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e= Evott foott 
—AG @ 

where E,..y and i.e, are the voltage and current being 

drawn and 9 is a flow rate factor. 


Fuels and Their Economics. In the considerable liter- 
ature on fuel cells, devices have been proposed for al- 
most every conceivable fuel. The most attractive fuel 
cell would be one utilizing coal or the hydrocarbon 
liquids directly. Unfortunately, these fuels have very 
poor electrochemical properties. Inordinately high tem- 
peratures (1,000 C and above) are required to make 
carbon or coal ionize at an electrode. In addition, dis- 
position of the impurities or ash normally present in 
coal is a formidable problem. Similarly, efforts to make 
saturated hydrocarbons react electrochemically, i.e., at 
an electrode, have met with little or no success. 

Two fuels which have been found to be electrochemi- 
cally active are hydrogen and carbon monoxide, the 
former being much more reactive than the latter. Be- 
cause these fuel gases can be readily generated from 
coal and hydrocarbons, they are of interest for large- 
scale application in fuel cells. Some estimates of fuel 
costs are given in Table I. The cell is assumed to be 
70% efficient (free energy efficiency) in this table. These 





Table I. Fuel Costs for Coal Gasification Products 


Pro- 
duction 
Cost,* 
$ per 
Hydre- 1,000 
ear- cubic 
bens feet 





Compesition by Volume, % . 
Fuel 


Cost,? 


mills per Refer- 
Fuel H, co N, co, kwhr ence 


Hydrogen ..... 99.5... eee me meee OTE 20088 20.8 
Synthesis Gas 40 ....40.... 1....19.... TTR. eee he 
Blue Water Gas 50 ....40.... 6.... 4.... ee Sree eee 
Producer Gas 13 ....30....50.... 4 $t....0.078.... 3.6....8 
Coal Gas ...... “eee eR he” RR oR 











* Coal cost assumed to be $5 per ton. 

t Fuel cell assumed 70% efficient at 900 degrees Kelvin. 

t Hydrocarbon fraction ignored in fuel cost calculation. For coal gas, the selling 
price of the coke produced is included in the gas production cost. 





values must be taken as rough estimates at best, and 
are to be compared with the 3 mills per kwhr fuel cost 
of an average modern steam plant. However, the fuel 
cost story does not end here. Gorin has pointed out that 
the promise of the fuel cell can best be realized in inte- 
grating the cell and gasifier to utilize the waste heat 
from the cell to carry out the endothermic gasification 
reactions.®.? In a recent paper he shows that the fuel 


cost for power based on coal used in such an integrated 


plant (70%, efficient cell) will remain competitive with 
even the most optimistic estimates of future nuclear 
fuel costs. 

Until fuel cells have been developed at least to the 
pilot stage, no reasonable estimate of the investment 
cost of the power produced can be made. However, 
both the gasifier and the cell units themselves are, in 
principle, much simpler devices than the boiler—tur- 
bine-generator complex of modern generating stations. 
The determining factor in the investment cost will be 
the life of the cells. If the life is sufficiently long, this 
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cost may be well below that of present central power 
stations. 


REACTION KINETICS IN FUEL CELLS 


Gas-Diffusion Electrodes. With one exception, all fuel 
cells under development today require for the genera- 
tion of electricity the reaction of fuel and oxidant in 
gaseous form directly at their respective electrode sur- 
faces. Only a little reflection is required to recognize 
some of the difficulties this requirement involves, since 
the reaction between gas, electrolyte, and electrode can 
take place only at the 3-phase boundary. While in 
theory this boundary is just a line—having but one 
dimension in space—in reality a finite reaction zone 
must exist. The problem was stated eloquently by Wil- 
liam Grove in 1842 thus, “As the chemical or catalytic 
action in the experiment detailed in that paper [an 
earlier paper describing the first hydrogen—oxygen cell] 
could only be supposed to take place, with ordinary 
platina foil, at the line or water-mark where the liquid, 
gas and platina met, the chief difficulty was to obtain 
anything like a notable surface of action.”* Grove solved 
his problem by building 50 cells of platinum foil, after 
failing in attempts to make a spongy platinum. With 
the latter, he was on the right track and he knew it. In 
present-day fuel cells, the usual method of extending 
the area of the reaction zone is to fabricate the electrode 
as an electronically conducting porous structure which 
separates the gas (fuel or oxidant) and the electrolyte 
phases. These ideas are shown schematically in Figs. 1 
and 2. 

The design of the electrodes for long operating life 
at high current density is by far the most serious prob- 
lem facing fuel-cell workers. Each electrode material, 
reactant gas, and electrolyte system is unique, involving 
particular methods of obtaining the required pore size 
distribution in a form consistent with fabrication in a 
usable form. Despite this uniqueness, some general re- 
quirements which must be met by any electrode can 
be listed: 


1. High electrical conductivity. 

2. Catalytic properties to increase reaction rates. 

3. Stable pore size distribution to maintain electro- 
lyte-gas interface at proper position within electrode 
over wide range of load currents and for long periods 
of time. In other words, the electrode must neither be- 
come “drowned” nor leak gas into the electrolyte. 

4. Corrosion resistance, 


It is instructive to consider the reaction at a gas elec- 
trode in more detail. The following steps in the mech- 
anism may be proposed, more or less in order of occur- 
rence: 


1. Transport of gas molecules into pores. 

2. Chemisorption of gas onto electrode surface, in- 
volving dissociation into atoms in the case of hydrogen. 

3. Transport of chemisorbed atoms or other species. 

4. Reaction of chemisorbed species with ionic species 
in the electrolyte-electron tiansfer step. 


907 








(o) 





GAS PHASE 
Lp — CATALYST 


OTHER 
CONDUCTING 


Y 





REACTION ZONE 


























VAAAAAALA AA 





~— ELECTROLYTE PHASE —— 





Fig. 1. Enlarged diagram showing the 
3-phase reaction zone of a gas-diffusion 


electrode. 


diffusion electrode made 
material. 


5. Diffusion of ionic species in electrolyte to or away 
from electrode, 

6. Transport of reaction product gas out of pores, 
countercurrent to flow of reactants. 


Any one of these steps may be rate controlling; how- 
ever, proper selection of pore size distribution and suf- 
ficient porosity will minimize difficulties with the gas- 
eous and ionic diffusion steps, i.e., steps 1, 5, and 6. 
Regarding step 6, it must be mentioned that serious 
trouble can result if the reaction product is not a gas, 
i.e., if it is a condensed phase, Discharge of the cell then 
results in blocking of the pores by the liquid (or solid) 
phase and further reaction is impossible. Certain hydro- 
gen-oxygen cells suffer from this limitation. 

Chemisorption can be enhanced by selection of elec- 
trode material for its catalytic properties or otherwise 
including catalysts in the pores. For example, a porous 
carbon electrode may be made into a good hydrogen 
electrode by dispersing throughout the electrode finely 
divided platinum metal. This provides the surface on 
which the hydrogen can be chemisorbed as hydrogen 
atoms, 

The path by which the chemisorbed atom reacts 
with the ionic species in the elecrolyte is a subject of 
much conjecture, and is an area in which a great deal 
fundamental 


needed. Some of the 


possibilities are illustrated in Figs. 3 and 4. However, 


more research is 
the pertinent experiments to decide between the mech- 
anisms have not yet done. It is believed that 
hydrogen reacting at a nickel electrode in aqueous 
caustic follows a path similar to that suggested in Fig. 


been 


3. Virtually nothing is known of the behavior of carbon 
monoxide at an electrode, A possible reaction path for 
oxygen reacting at an electrode in caustic electrolyte 
is shown in Fig, 4. 

Ihe selection of an electrolyte for a fuel cell is re- 
stricted by the requirement of invariance, This re- 
quirement is simply that the electrolyte must not 
change in composition or amount with cell operation. 
Ions consumed at one electrode must be replaced by 
reactions at the opposite electrode. 


Other Systems, In the foregoing paragraphs, we have 
indicated that there considerable difficulties in- 
volved in the design, construction, and operation of gas- 


are 
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Fig. 2. Diagram showing a section cut through a gas- 
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Fig. 3. Suggested reaction mechanism for 
hydrogen at the anode in aqueous potas- 
sium hydroxide electrolyte. 


of a porous conducting 


diffusion electrodes, These difficulties have prompted 
fuel-cell investigators to try other types of electrodes 
and other approaches to the fuel cell. Two important 
cases deserve mention. The first applies to high-temper- 
ature fuel cells using molten salts as electrolytes. Almost 
all such fuel cells consist of a disk of porous ceramic 
saturated with the molten salt. The electrodes consist 
of screens or disks of porous metal and/or metal oxides 
contacting the two faces of the disk. This is somewhat 
analogous to the use of separators in storage batteries. 
Capillary forces tend to keep the electrolyte in the cer- 
amic and thus prevent “drowning” of the electrodes. 
While simplifying electrode and cell construction, the 
use of a ceramic matrix is certain to result in greater 
internal resistance in the cell. Also, a screen electrode 
cannot be expected to yield as high a current density 
as a true gas-diffusion electrode, inasmuch as there is 
much less active area per unit geometrical area. 

A more radical departure from gas electrodes appears 
in the so-called redox cells. Here an intermediate sub- 
stance in aqueous solution is reduced by the fuel and is 
then circulated over an inert electrode (anode) where it 
is oxidized, releasing electrons to the electrode. Simi- 
larly, an intermediate oxidant is oxidized by oxygen 
and circulated to an inert cathode and there reduced. 
Fig. 5 shows a schematic redox cell. Posner in England 
has reported extensive studies of a redox cell using coal 
with limited success.®"° In 1948, Carson described a 
study of redox cells based on carbon monoxide." The 
efficiency of these cells was poor chiefly because of a very 
low-voltage redox pair. While the electrode problem is 
solved by the redox approach—large current densities 
being achieved by suitable electrodes of graphite or 
nickel—many other difficulties are introduced. Chief 


GAS PHASE 0, 


Fig. 4. One suggested reac- 
tion path for oxygen at the 
cathode of a fuel cell: diffu- 
sion of gas molecules through 
adherent electrolyte film. 
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among these is the problem of finding suitable inter- 
mediate redox couples, one readily reduced by a con- 
ventional fuel and the other readily oxidized by air, 
which will yield a high cell voltage. 


STATE OF THE ART 


Hydrogen—Oxygen Cells. Recent fuel cell develop- 
ment has taken two distinct paths. Efforts in one direc- 
tion have been toward low-temperature (25-250 C) 
hydrogen-oxygen cells utilizing gas-diffusion electrodes. 
When operated with pure hydrogen and oxygen under 
pressure, these cells are characterized by very high 
specific power output. The most highly developed is the 





Table II. Performance of the Bacon Cell* 


Current Density, 
amperes per 
square foot 





Thermal 
Efficiency,¢ 
per cent 


Free Energy 
Efficiency,* 
per cent 


Power Density, 
watts per 
square foot 


Voltage, 
volts 


PB ivcncones’ 1.02 
. 0.908... vseccer 
UT 0.805 
noe ETL ER ITE 0.677 
632 








* Temperature, 200 C; Pressure, 600 psi 
+ Based on AGC at operating temperature. 
t Based on AH of hydrogen combustion to gaseous water at temperature. 





Table Ill. Performance of the National Carbon Fuel Cell* 


Current Density, 
amperes per 
square foot 





Power Density, 
watts per 
square foot 


Free Energy 
Efficiency,? 
per cent 


Voltage, 
volts 








* Temperature, 60-65 C; Pressure, 150 psi. 
t Based on AG at operating temperature. 





Table IV. Performance of High-Temperature Carbon Mon- 
oxide—Air Cell Using Molten Alkali Carbonates in MgO 


Matrix * 





Current Density, 
amperes per 
square foot 


Power Density, Free Energy Total 
watts per Efficiency,¢ Efficiency,> 
square foot per cent per cent 


Voltage, 
volts 








* Temperature, 720 C; Pressure, 1 atmosphere; Anode, iron; Cathode, silver. 

7 Based on AG at the operating temperature. 

} An over-all efficiency defined by Broers for integrated plant in which combustion 
product is recycled over coal. 

Note: These figures were supplied by Ketelaar & Broers. 





Table V. Performance of Carbon Monoxide—Oxygen Cell 
with Gas-Diffusion Electrodes in Molten Alkali Carbonates* 
Current Density, 


amperes per 
square foot 





Power Density, 
watts per 
square foot 


Free Energy 
Efficiency, 
per cent 


Voltage, 
volts 








* Temperature, 600 C; Pressure, 1 atmosphere. 
Nore: These figures were supplied by General Electric Company Research Laboratory. 





Table VI. Performance of Hydrogen—Oxygen Cell with Gas- 
Diffusion Electrodes in Molten Alkali Carbonates* 
Carrent Density, 


amperes per 
square foot 





Power Density, 
watts per 
square foot 


Free Energy 
Efficiency, 
per cent 


AD. ccccccccccees Didoscccccscccess 98 


Voltage, 
volts 





eeeeereresee UII eeeeeee 


Wi cesceccocsce sO 
BO. oncee eeeeorecs 0.60.... 
* Temperature, 600 C; Pressure, 1 atmosphere. 
Nore: These figures were supplied by General Electric Company Research Laboratory. 
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Fig. 5. Schematic diagram of a redox fuel cell. 


Bacon cell, invented by F. T. Bacon in England and 
being marketed in this country by the Patterson-Moos 
Division of the Universal Winding Company.‘ In this 
cell, the operating temperature is 200-240 C, which en- 
tails pressurizing the gases to 600-800 psi. Plaques of 
porous nickel serve as electrodes. About 6 mm thick, 
they contain pores averaging 30 microns in diameter on 
the gas side and 16 microns on the electrolyte side. Fig. 
6 shows a schematic diagram of the cell and Table I 
gives some performance figures. Certainly, the Bacon 
cell is the most compact of the power sources. The very 
large current densities are to be attributed in part to the 
high pressure. Among the principal limitations must be 
mentioned the necessity for very pure hydrogen and the 
short life of the oxygen electrode. Regarding the latter, 
1,500-hour runs have been achieved. 

Another hydrogen-oxygen cell which has received 
publicity lately is that developed by the National Car- 
bon Company.'* The electrodes consist of porous carbon 
tubes impregnated with appropriate catalysts. Aqueous 
caustic is again the electrolyte. At the Battery Confer- 
ence in May 1958, some performance figures were pre- 
sented. These, summarized in Table III, are for opera- 
tion of the cell on pure hydrogen and oxygen. The 
claim is made that, in one version at least, the cell has 
successfully operated for periods well in excess of one 
year. There is no reliable information on the purity of 
the hydrogen required, particularly for long-term oper- 
ation. 


High-Temperature Cells. Our earlier considerations 
on fuel economics indicate the direction of the other 
path of fuel cell development, toward high-temperature 


Fig. 6. Section 
through hydrogen— 
oxygen cell of type 
developed by F. T. 
Bacon. View is 
schematic and does 
not show auxiliary 
pressure and flow 
system. 
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cells which will operate on carbon monoxide containing 
fuels. The requirement of electrolyte invariance for such 
fuels is met by those containing carbonate ions. Molten 
alkali carbonates appear to be the most satisfactory 
choice. This path of fuel cell development has further 
split into two differing approaches to cell design. The 
first utilizes the aforementioned porous ceramic matrix 
to retain the molten salt as shown in Fig. 7. Certainly, 
the most comprehensive study of this type of high-tem- 
perature cell has been carried out in the laboratory of 
Prof. J. A. A. Ketelaar at the University of Amsterdam 
in The Netherlands.**"* His fuel cells show very en- 
couraging results as seen in Table IV. An even more 
promising feature is a demonstrated life of at least 6 
months at 650 C, 

The second approach to the design of high-tempera- 
ture molten carbonate cells is to use gas-diffusion elec- 
trodes in the free liquid electrolyte. At the Research 
Laboratory, the possibilities along these lines have been 
investigated. Fig. 8 shows an apparatus for testing vari- 
ous designs of gas-diffusion electrodes. Some typical re- 
sults are given in Tables V and VI. Progress to date has 
been encouraging but not spectacular in these cells, 
which are designed for convenience in testing electrode 
materials and structures rather than maximum output. 
We believe that gas-diffusion electrodes in the molten 
salt offer the best possibility of obtaining the 100-200 
amperes per square foot required for a practical cell. 


CONCLUSIONS 


IN CLOSING, a few words about the future are in order. 
It seems quite safe to predict that the next year or so 


OXYGEN ELECTRODE FUEL ELECTRODE 























CERAMIC DISC 
IMPREGNATED WITH : 
ALKALI CARBONATES as 


Fig. 7. Ceramic matrix—molten alkali carbonate fuel cell in schematic 
form. 








will see hydrogen—oxygen cells, based on gas-diffusion 
electrodes, in military and, somewhat later, in some 
civilian applications. Fuel cells for central station power 
lie farther in the future; these will burn gaseous fuels 
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Fig. 8. Isometric view of apparatus used to study the be- 
havior of gas-diffusion electrodes in molten alkali carbonates. 


containing carbon monoxide and, I believe, will be 
based also on gas-diffusion electrodes. 
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Dynamic Response of Arcs in Various Gases 


K. H. YOON 
ASSOCIATE MEMBER AIEE 


HE ELECTRICAL characteristics of an arc drawn 
psa separating the contacts of a circuit interrupter 
can be classified as the static, or steady-state, and the 
dynamic characteristic. Both are involved in the circuit 
interrupting process, but of the two the dynamic char- 
acteristic is generally most important. The latter is es- 
sentially involved in the transition of the arc from a 
conductor to an insulator which must precede the re- 
covery of high dielectric strength between the switch 
contacts. This transition, which depends on changes in 
energy content associated with the arc conductance, 
can most conveniently be described and analyzed in 
terms of differential equations which serve as approxi- 
mate mathematical “models” of the arc. By means of 
such models, the arc can be treated as an element in the 





Fig. 1. Plot of model 
response to current 
step. 








connected circuit. Usefully simple mathematical models 
have been devised by several authors by this method, all 
of which include a characteristic “time constant” which 
will be designated as 6. This quantity is a measure of 
the time required for the arc conductance to reach a 
new steady state when its original state is disturbed. 

Although the proper use of the models in explaining 
preaker behavior has not yet been firmly established, 
the critical terms in possible equations for interrupting 
Iusmits generally involve the arc time constant 6 and the 
arc voltage. For this reason it was decided to attempt di- 
rect measurement of arc time constants with the simplest 
case of low-current d-c arcs in various gases under plain 
break conditions. Results with relatively low current 
should be useful because the critical phenomena for ex- 
tinction of high-current a-c arcs occur within a small 
time region near the passage of the current through zero 
when the instantaneous current values are low. 

In measuring the arc time constants, a simple step 
current modulation was applied based on equations | 
and 2 derived from the mathematical model devised 
by O. Mayr. 
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Fig. 2. Arc time constants vs pressure in Nz, air, and 50% SF,-50% 
air, One-ampere vertical arc, one-inch contact separation, and 9/16- 
inch enclosing cage. 
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As illustrated in Fig. 1, the steady current J, was 
changed to a new steady current 7, abruptly at ¢ = 0, 
and from the observed arc voltage response ¢,, E,, and 
E, were measured. From these measured values 9 was 
calculated from equation 2. 

The arc time constant measurements were made with 
current magnitudes from about | ampere to 6 amperes 
and pressures from 1/4 to 7 atmospheres in the gases: 
SF, air, No, COs, He, ClO,F, O. and the mixtures of SF, 
and air or Ny. The measured arc time constants varied 
widely between different gases, increased with pressure, 
and increased with current. Fig. 2 illustrates 
some of our results. With pure SF,, time constants as 
short as 0.25 microsecond were found at 0.5 atmosphere 
pressure. 


also 
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Digital Computer Programs 


in Electric Utilities 


R. W. LONG 
ASSOCIATE MEMBER AIEE 


A number of digital computer programs have 
recently come into use for solving problems con- 
cerned with load flow, short circuit, and transient 
stability studies. The tremendous power of 
large-scale digital computers should soon make 
possible the solution of very difficult utility prob- 
lems which cannot be solved on analog-type 
computers. 


NTIL RECENTLY, the a-c network calculator 

provided the principal computational facility 

available to the electric utility industry for sys- 
tem studies. At the present time, however, a number of 
digital computer programs are in use which may be 
regarded as general-purpose programs in their applica- 
tion to electric utility problems. These programs have 
been undergoing development for the past half-dozen 
years. Even though programs such as the ones for loss 
evaluation and economic dispatch were among the first 
applications of digital computers to the power system 
problems, they have undergone various revisions to 
take advantage of new advancements in computers and 
improved techniques. Experience has indicated that 
this revision of programs is a continuing process and 
few, if any, of the programs, as they are written today, 
will prove to be entirely suitable in the near future. 

The inclusion of the digital computer as a tool for 
the electric utility industry has opened up enormous 
fields for application and development. We have been 
used to thinking of computers as being applied solely 
to network problems, for example, those associated with 
the network calculator, but we may now apply the com- 
puter to the many facets of economics and design prob- 
lems. Digital computers have already been extensively 
used in the design of transformers and rotating ma- 
chinery, and promise to enjoy wide application in solu- 
tion of future design problems.'*.* In the economics 
area, the application of computers for the solution of 
distribution system voltage control* has been under- 
taken along with the investigation of an economic 
evaluation of costs of alternate plans for system ex- 
pansion. 

The more recent general-purpose programs are those 
used for solving the problems concerned with load flow, 
short circuit, and transient stability studies. It is these 
Full text “of District ‘conference paper DP59-655 b presented at ¢ he AIEE 
Middle Eastern District Meeting, Baltimore, Md., May 19-21, 1959, at a 
session sponsored by the AIEE Computing Devices Committee. 


R. W. Long, R. T. Byerly, and L. J. Rindt are with the Westinghouse 
Electric Corporation, East Pittsburgh, Pa. 
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L. J. RINDT 
ASSOCIATE MEMBER AIEE 


problems on which the authors wish to place particular 
emphasis, because the previously available literature 
has described those programs which have been in use 
over a longer period of time. 


POWER SYSTEM LOAD-FLOW STUDIES 


THE POWER SYSTEM load-flow study is one of the most 
important single problems of power system analysis. 
Basically, this problem consists of finding the flow of 
power and vars through the power systems as a func- 
tion of certain terminal constraints, such as power and 
var requirements of the load busses, dispatched power 
from all of the generators (except the swing machine), 
and bus voltages at certain key points throughout the 
power system. 

In order to achieve satisfactory results, a digital load- 
flow program must be capable of performing at least the 
same type of operations as were heretofore carried out 
on the a-c network calculator. In addition to the 
straightforward type of board manipulations, such spe- 
cial features as remote control of bus voltages by gen- 
erators, automatic tap changing under load, and 
maximum and minimum var limits on generators are 
included. 

At the present time, there are several different load- 
flow programs in use throughout the country and al- 
though they all use the same basic method (the solu- 
tion of nodal equations®), the programs vary somewhat 
by the manner in which they operate on this method, 
their flexibility in handling input and output data, 
the availability of special automatic features, etc. The 
following specific comments present some picture of 
what one could expect as output and special features 
available in a digital load-flow program: 


Output 


1. A complete set of terminal conditions at every bus in 
the system is printed. This includes generator megavars 
and angle where generator megawatts and voltage have 
been specified, and voltage and angle where load meg- 
awatts and megavars have been specified. Special com- 
binations of these are also available, and will be dis- 
cussed presently. 

2. Also printed is the complete line-flow data, including 
megawatt and megavar flow for every branch in the 
system. This includes /*R and megavar losses in all lines 
and the total /?R and megavar losses in the system. In 
addition, where automatic tap changing under load is 
used, the final position of all tap changers necessary to 
hold the desired condition is given. 
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3. A print-out of the rectangular components of bus 
voltages and load currents, for possible use with loss 
formula calculation, is available. 


Features 


1. Accuracy criterion is at the discretion of the user, 
inasmuch as the inherent precision of digital computers 
allows as fine a solution as is desired. The program 
determines the mismatch, or residual megawatts and 
megavars, at each bus in the system, these residuals al- 
ways being smaller than the accuracy criterion. 

2. All final angles may be referenced to any value, at 
any bus. 

3. One can specify automatic tap changing under load, 
with the program selecting the optimum tap position 
necessary to hold desired conditions. 

4. Phase-shifting transformers can be used where de- 
sired. 

5. Megavar limits may be set on any or all generators 
in the system, including the swing machine. 

6. Remote bus voltage can be controlled by a generator 
located at some other bus. 

7. Consecutive cases, in which specified branches are 
changed or generation and loads are varied (or both), 
can be selected automatically. 


These features are in addition to the program ac- 
cepting the usual power system components of simple 
transmission lines, x lines, fixed shunt capacitors and 
reactors, fixed transformer branches, synchronous con- 
densers, and similar devices as input data. 

The digital load flow requires the same system data 
as that needed for the network calculator study. Al- 
though it may appear that the digital input data re- 
quires a more precise definition of the problem, this 
same data would be necessary to conduct a board 
study properly. The main difference is that the digital 
solution requires all of this information before begin- 
ning the problem, whereas on a board study some of 
this information is supplied piecemeal during the 
course of the study when particular situations arise. 

In specifying the system parameters and conditions, 
it is well to keep in mind the following facts because 
they will bear on the cost of the study: 


1. Those features which require the computer to check 
certain conditions and possibly make adjustments 
should be kept to a necessary minimum. Although these 
checks and adjustments require only a short time, they 
must be done many times during a single study; hence, 
they do have some noticeable effect on the calculation 
time. These features would include tap changing under 
load, holding voltage on a bus with a generator con- 
nected to some remote bus, and var limits on gen- 
erators. An example of an excessive use of these features 
would be to specify var limits on all generators, 
knowing that many specific ones would never reach 
either limit or would always be at one of the limits. 

2. The accuracy of the solution should never be speci- 
fied arbitrarily. The accuracy criteria should be relaxed 
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as much as can be tolerated. If certain specific cases 
require more accuracy than others then different cri- 
terias should be specified for the different cases. Com- 
puting time drops off quite rapidly as the criteria is 
relaxed. 

3. The acceleration constant used for the real and 
imaginary part of the voltage correction should be 
investigated. Although the range from 1.5 to 1.8 appears 
to be best, these values are critical and a change of 0.1 
may cause the time for a solution to be modified by a 
factor of two or more. This is an area which needs to 
be investigated more thoroughly in the future. At the 
present time it is indicated that for an optimum cal- 
culation time, these constants should be varied for each 
system configuration even when the change in configu- 
ration represents only a single line out. This is not very 
practical, however, and at the present state of the art 
the best method appears to be to find a good set of con- 
stants for a basic system. 

4. Every attempt should be made to run studies in 
groups of four or more. Since there is usually some 
set-up time associated with each computer run, this time 
must be spread out over the number of studies run in 
a group. 


In summary, it can be said that although the digital 
load-flow solution is generally an economical solution, 
additional savings can be realized by giving proper 
consideration to certain optimizing factors. 


SHORT-CIRCUIT STUDIES 

THE DETERMINATION of the behavior of large electric 
networks confronts the engineer or mathematician with 
the necessity for solving a large number of equilibrium 
equations determined by the network and the restraints 
placed on it. For the most part, those engaged in this 
work have relied on nodal analysis methods because of 
the relative ease of establishing network relationships 
in the computer from basic topological and impedance 
data. 

However, it was the desire in the case of the short- 
circuit study to use the equilibrium equations obtained 
with mesh analysis. This method often will not only 
reduce the number of equations, but also ease the han- 
dling of mutual inductive coupling. 

To accomplish this end, it was necessary to explore 
the possibility of forming mesh-current relationships 
from raw system data by use of a large-scale digital 
computer. The heart of this matter was concerned with 
the generation of a matrix, called a transformation or 
T matrix, which contains in usable form the informa- 
tion regarding network configuration which is needed 
to establish the required number of independent equa- 
tions.® 

With this matrix, a table of branch impedances, and 
a table of mutual inductances, the computer calculates 
the coefficients of the necessary equilibrium equations 
in mesh form. This provides a fundamental basis for 
the short-circuit study and also has been used to facili- 
tate the calculation of the self- and mutual-drop coeffi- 
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cients used in the development of a power-loss formula. 
Further, it would be possible to use these equations as 
a basis for obtaining various system equivalents which 
may be used throughout a power system analysis. These 
applications, as well as others, have fostered a feeling 
among the authors that an entirely new avenue of ap- 
proach has been opened up by the automatic formation 
of the T matrix and the relevant equilibrium equations 
by means of a computer. 

In particular, we will now turn our attention to the 
short-circuit study. Most short-circuit studies are con- 
ducted with one of two objectives in mind. Symmetrical 
3-phase faults may be applied t« systems to determine 
breaker ratings, or single line-co-ground fault studies 
may be made to determine zero-sequence relay settings. 
In general, a considerable amount of data is acquired 
in the course of doing a complete fault study because so 
many various fault conditions are possible on the sys- 
tem. Faults are generally applied for every bus in the 
system with the system normal and with the various 
lines to each bus removed one at a time. For the pur- 
poses of relay ce ordination, line-end faults are also 
studied. This is 4 condition where a fault exists on a 
line at one end or the other with the breaker between 
the fault point and the adjacent bus open. 

This type of study undertaken on the digital com- 
puter is a formidable one, principally because of the 
many changing network configurations resulting from 
the removal of lines completely or their partial re- 
moval during a line-end fault. 

A detailed description of the procedures and pro- 
gram for solving short circuits can be found in a 1958 
paper.’ The digital program reported there calculates 
network voltages and currents for either 3-phase or 
single-phase line-to-ground faults. The calculation is 
essentially the same as that normally made on the a-c 
network calculator. A network, consisting of the trans- 
mission system and shunt impedances representing gen- 
erators and contributing loads, is energized by a single 
source applied at the fault point. The resulting cur- 
rents and voltages are calculated along with the driv- 
ing-point impedance from fault node to neutral. Pro- 
vision is made for calculating faults on the line ter- 
minals of an breaker (called line-end 
faults) and for calculating faults following the removal 
of lines as with scheduled line outages. Inductive mu- 
tual coupling is properly considered. Several significant 
features of the methods described should be noted at 
the outset: 


open circuit 


1. Mesh analysis is used to establish the equilibrium 
equations for the network. The equations are obtained 
in the computer automatically from a tabulation of 
impedances and connections. General network config- 
urations are admissible. 


2. The currents in the network are obtained by invert- 
ing the coefficient matrix for a set of loop-current equa- 
tions and multiplying appropriate forcing-function vec- 
tors by this inverse. 

3. The effect of the changing network configuration due 
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to the removal of a line or a line-end fault is accom- 
plished by changing the forcing function. This is no 
more than the application of the superposition theorem. 
The number of loop equations is not altered, nor are 
the coefficients of these equations altered. 

4. Similarly, the effect of moving the fault from bus to 
bus in the system is accomplished by changing the forc- 
ing function. Thus, only one matrix inversion is re- 
quired to obtain results for all fault locations, all line- 
end faults, and all line-outage schedules. 

5. The automatic calculation of fault currents and volt- 
ages relies on the formation and use in the computer of 
the T matrix, previously mentioned, by which the ma- 
chine is able to relate the individual branch currents 
to the network loop currents. This matrix also enables 
the computer to know which of the branches combine 
to form the various loops in the network, and it thus 
allows the calculation of node voltages through appro- 
priate combinations of branch voltages. 


It may be argued that considerable refinement of 
fault calculations is possible with a large-scale computer 
over what is presently done on the network calculator. 
The work described in the papers cited was guided, 
however, by the thought that present a-c board tech- 
niques provide results which are adequate in a very 
large percentage of studies. Therefore, efforts should 
be directed toward writing a program which would 
provide these same results to the user with the inherent 
advantages of error-free calculation on a computer 
which is available on very short notice. 

Specifically, the program which is available is quite 
flexible and allows the user to indicate several choices 
depending upon the type of study. 


1. Current choices: 
a. Do not print currents 
b. Print all currents in the system 
c. Print currents only around the faulted node 
d. Print currents around designated nodes 
2. Voltage choices: 
a. Do not print voltages 
b. Print all the node voltages 
3. Removal-of-lines choices: 
a. Do not remove lines 
b. Remove all lines at each faulted node, one at 
a time 
c. Remove designated lines (anywhere in the sys- 
tem) one at a time for each faulted node 


Because a great deal of data is obtained in the form 
of results from the barest of input data, the foregoing 
choices are quite meaningful, as half the computer time 
may well be spent just in printing the results onto an 
output tape. 

In the following tabulation, a solution is defined as 
the calculation of the desired currents and voltages 
when a fault is applied at a bus with no lines removed, 
or at a bus with some line removed, or as a fault applied 
at the end of a line. 
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In addition, it may be remarked that for these 
problems it took 38 seconds of machine time to do the 
equivalent of plugging the a-c board, i.e., finding the T 
matrix and setting up the equations. 


TRANSIENT STABILITY STUDIES 

TRANSIENT STABILITY STUDIES are undertaken to deter- 
mine how the phase positions of the generators in a 
power system vary relative to each other following a 
severe system disturbance, such as a fault. 

As is true for most of the electric utility problems, the 
basic concepts and underlying techniques have long 
been associated with studies on the a-c calculating 
board. However, a great deal of work towards autom- 
atizing this problem has been carried out and re- 
ported on by various authors.*"! The principal objec- 
tive has been to begin with the rawest of input data and 
proceed through the calculation of swing-curve data 
without manual intervention. 

The particular program available through the ana- 
lytical department of Westinghouse Electric Corpora- 
tion assumes that a load-flow study has been made to 
determine the initial steady-state condition of the sys- 
tem. The input data for this program includes the nor- 
mal system parameters, such as line and transformer 
impedances, tap setting and line charging; generator 
terminal conditions; and voltages P and Q at the load 
busses. In addition, the program requires the various 
pieces of data connected with the actual swing calcula- 
tion such as the fault location, the time intervals, 
switching procedures, and H constants. Thus, the digi- 
tal method requires the same data as one would need 
for the analog method. 

A considerable portion of any program for solving 
the transient stability problem must be given to the 
calculation of the accelerating powers. These powers 
may be obtained by various methods. One of the more 
popular ways is to use a load-flow program to calculate 
the powers at each step. This method has produced fa- 
vorable results but it was the belief of the authors that 
if a method providing a network reduction were de- 
vised, the time of calculation could be speeded up con- 
siderably, thus reducing the cost per study. 

The method of network reduction consists of re- 
ducing a system containing generator busses, fault 
busses, and load busses, to an equivalent system where 
only the busses behind generator transient reactance 
are retained. 

Originally, this system reduction was accomplished 
by means of matrix partitioning. This method was quite 
successful for small systems, but the matrix operations 
for larger systems proved to be too lengthy. There was 
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also a serious size limitation in that the number of load 
points could not exceed 50. 

A second look at this problem has definitely shown 
that if the network reduction is accomplished by elim- 
inating a bus at a time, that is, the matrix is reduced 
by one column and row, the entire process goes much 
more rapidly. This method not only speeds up the re- 
duction time, but also permits the program to accom- 
modate a much larger system by taking advantage of 
the many zero elements present. 

As in all reduction methods, it is necessary to obtain 
a matrix for each network change which results from 
the application of faults and breaker operations. To do 
this efficiently, the load busses are eliminated only once 
and the resulting matrix is then reduced several times, 
with each reduction preceded by an alteration to the 
matrix to account for the faults and various switching 
operations. For a system of 150 busses, the time required 
to obtain the reductions for five different system con- 
figurations should be about | minute. 

After these matrices have been obtained, the data for 
the swing curves are calculated using a modified Euler 
method. These results are printed as a tabulation of 
angle vs time. 

In summary, the digital transient stability program 
not only appears to be economical, but also eliminates 
the many tedious hand calculations associated with the 
analog method. 


ECONOMIC PROBLEMS 


Pernaps one of the earliest large-scale uses of the 
digital computer for power system problems is in the 
general field of economic dispatch of system generation, 
and the closely allied problem of the development of 
power system loss formulas. 

The details of the analysis of these problems are by 
now familiar and are thoroughly covered in the litera- 
ture.!!-12 Briefly, loss formulas are found by combining 
information from an amplified load-flow study with a 
description of the system in terms of self- and mutual- 
drop coefficients. 

The program for the IBM (International Business 
Machines) 704 digital computer used by the analytical 
department combines the determination of the loss for- 
mula from the base case quantities (voltage framework 
and load-current ratios), assumed variation of reactive 
power, and self- and mutual-drop coefficients with the 
evaluation of the loss formula for a number of check 
cases. The computer time required for this program de- 
pends on the size of the system and the number of 
check cases and ranges from 5 to 10 minutes for typical 
systems. The per-cent difference between the calculated 
and measured system losses is calculated by the program 
for each check case. This allows rapid evaluation of a 
proposed loss formula. This feature, coupled with the 
relatively short computer running time, makes possible 
the development of loss formulas for a number of dif- 
ferent relationships of reactive power to real power, 
and thereby allows careful study of methods for improv- 
ing the accuracy of a proposed loss formula. 
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Another program that has been used for a number of 
electric utility customers is the one to obtain the eco- 
nomic dispatch of generation once the station incre- 
mental fuel rates, system loss formula, and loading of 
the fixed stations, tie lines, and nonconforming loads 
are known. In general, the machine time is propor- 
tional to the number of points of entry into the system, 
that is, the number of generation stations, tie lines, and 
nonconforming loads represented in the loss formula. 
Naturally, the machine time required is also propor- 
tional to the number of dispatches at specific values of 
load power or total generation that are desired. In gen- 
eral, a complete set of dispatch curves showing the 
value of power at each generating station as a function 
of total system load or total system generation will re- 
quire 15 to 25 such points. Using our present program, 
approximately 30 station points can be calculated per 
minute. This means that the dispatch for one value of 
total load power or total generation for a system with 
30 points of entry will require approximately | minute 
of machine time. These time figures are based on a 
standard problem and do not allow for special features 
such as special handling of hydroelectric generation as 
a function of system load. 

The worth of these two programs has been well 
proved by the repetitive use made of them. New pro- 
grams dealing with system economics have been written 
recently and still newer ones are in the process of being 
written. The next few years should show this to be a 
fruitful area for investigation. 


AVAILABILITY OF DIGITAL COMPUTER SERVICE 


A service, based on the electric utility programs 
which have been developed at Westinghouse, is avail- 
able using the analytical department 704 computer in 
the same manner as the a-c network calculator service. 
A feature of this service which is particularly attractive 
to many utilities is the possibility of having problems 
solved through a mailorder service. This has worked 
out quite well, especially in those cases where the users 
were present to follow the solution of a given type of 
problem before attempting to use mail-order service. 

Until a short time ago, the various program decks 
were not generally made available outside of the com- 
pany which initiated the program. There were two ba- 
sic reasons for this. First, knowledge of computer opera- 
tions and techniques was not as widespread as it is at 
present. Second, most computer programs are being con- 
tinually modified to keep them up to date. Thus, a 
program made available one month could be replaced 
with a faster and more flexible program the next 
month. The necessary work involved in preparing for a 
program release could delay the actual release by many 
months from the time when the program would be 
available for use on a service bureau basis. 

The first of these two objectiems to the release of 
programs has been partially wiped out at present and, 
since this was one of the main objections, several pro- 
grams have been made available for general use. How- 
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ever, it would be well to keep in mind that programs 
are being continually changed and use of the program 
on a service bureau basis should be considered. 

If the decision is made to use the available programs 
away from the original programming location, it would 
be advisable to conduct at least one study of the type 
in conjunction with the sponsors of the program. 


CONCLUSIONS 


AT THE PRESENT TIME, the application of digital com- 
puters to electric utility problems has been, with the 
exception of the loss evaluation problem, in obtaining 
solutions to problems which were already being solved 
on another computational facility. We have learned a 
great deal from the development and application of 
these programs to power system network problems. It 
should be emphasized, however, that the application to 
power system problems is still a subject in its infancy 
and that we have only taken the first steps in applying 
this powerful tool to electric utility problems. The tre- 
mendous power of large-scale digital computers will per- 
mit the solution, in the near future, of very difficult 
engineering problems growing out of utility operations 
and planning, subject to economic and practical con- 
straints, which could not previously be solved on ana- 
log-type computers. The service thus provided to the 
electric utility industry will continue to grow and ex- 
pand as new and more difficult problems become solv- 
able with newer techniques and more advanced com- 
puters. 
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Reversible Polarity D-C Power Amplifier 


N. L. SCHMITZ 
MEMBER AIEE 


AJOR PROBLEMS in devising reversible polar- 
M ity direct current magnetic amplifiers are poor 
efficiency and large voltage regulation. Conventional 
reversible polarity circuits have a maximum theoretical 
efficiency of 50 per cent as compared to 100 per cent 
for the circuit under consideration. The increase in 
efficiency is accomplished by using switched transistors 
in conjunction with magnetic amplifiers. Previous ap- 
plications of switched transistors have had magnetic 
amplifier gate windings in series with the transistors. 
Such circuits have the disadvantage of requiring the 
use of power magnetic amplifiers. 

The advantages of operating transistors in their 
switching mode as controlled rectifiers include reduced 
losses and temperature rise. Since the output of a self- 
saturating magnetic amplifier is a switched form of 
sine wave, it is well suited for control of transistors in 
their switching mode. In such a scheme the transistors 
control the load power while the magnetic amplifier 
output power need only be sufficient to control the 
transistors. The use of switching transistors controlled 
by magnetic amplifiers has the important advantage 
of isolated, multiple input windings. 

Fig. 1 is a schematic representation of the basic cir- 
cuit for providing reversible polarity direct current 


for a two-terminal load. The magnetic amplifiers are 


designed for d-c output and are biased to cutoff. Ideally, 
there is no base drive in the transistors under qui- 
escent conditions and both transistors are nonconduct- 
ing. In actual operation, however, the exciting current 
required by the magnetic amplifier cores at cutoff pre- 
vents this condition from being realized completely. 
Failure to render both transistors nonconducting under 
quiescent conditions results in an undesirably large 
circulating current and a balancing problem. This ef- 








MAGNETIC 
AMPLIFIER 
NO. | 


LOAD 

















Fig. 1. Basic circuit for reversible polarity d-c power amplifier. 


SEPTEMBER 1959 


Schmitz, Bernstein—Reversible Polarity D-C Power Amplifier 


T. BERNSTEIN 
MEMBER AIEE 











VOLTS) 
°o 





° 





VOLTAGE LOAD (0-C Vv 





























10 iS 20 
CURRENT LOAD 
(O0-G AMPERES) 


Fig. 2. Voltage regulation for fixed magnetic amplifier control currents. 
Solid lines—large base circuit resistance. Dashed lines—small base cir- 
cuit resistance, 


fect can be minimized by use of shunting resistors 
in the base drive circuit either separately or in com- 
bination with a balancing circuit. Inasmuch as the 
transistors are switched either fully off or fully on, there 
is no gain balancing problem associated with the use 
of the transistors. 

Fig. 2 shows the effect of base current level upon 
voltage regulation. The sharp dropoff appearing in the 
solid curves results from the transistor’s being driven 
out of its switching mode as load current is increased. 
This effect can be minimized (shown by the dashed 
curves) by reducing the base circuit resistance and, 
thereby, increasing the base drive. Dropoff is still ap- 
parent at late firing angles (small control currents) 
because of the high peak currents required for a given 
average value of current. 

Experimental results indicate that voltage regula- 
tion of the order of 10 per cent is obtainable at full 
output, At reduced output, the regulation is somewhat 
increased, Efficiencies of the order of 70 per cent are 
readily obtainable by using switched transistors or 
rectifiers controlled by magnetic amplifiers. 





Digest of paper 58-1177, “Reversible Polarity D-C Power Amplifier Using 
Magnetic Amplifier Controlled Switched Transistors,’ recommended by 
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Technical Operations Department for presentation at the AIEE Fall 
General Meeting, Pittsburgh, Pa., Oct. 26-31, 1958. Published in AIEE 
Communication and Electronics, Jan. 1959 
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Reliability of Transformers 


for Electronic Applications 


O. L. ANGEVINE, JR. 
MEMBER AIEE 


Because failure of a transformer in electronic 

equipment generally results in complete failure 

of its circuit, reliability of this important com- 

ponent is essential. A program for achieving 

reliability of electronic transformers throughout 

every step of their design and production is pro- 
posed. 


RANSFORMERS constitute a special case among 

electronic components because they are not manu- 

factured in large quantities with standard values 
of the important parameters. Although the electronic 
system designer selects other components, the trans- 
formers usually are custom designed. Co-operation be- 
tween the system designer and the transformer engineer 
is essential in order that the best transformers may be 
obtained to meet the need for ever-smaller size, lighter 
weight, and increased reliability in ever more severe 
environments. Although transformers are the most re- 
liable electronic component,' if a transformer does fail 
it is likely to mean the complete failure of the circuit 
employing it rather than a mere degradation in per- 
formance; thus, its reliability cannot be taken for 
granted. Extremely reliable transformers can be pro- 
duced only by a program aiming at reliability in every 
step of the transformers’ design and production. In this 
article, a program of this nature is proposed. 


SPECIFICATION REQUIREMENTS 


Berore a transformer can be designed, the require- 
ments of the application must be specified by the equip- 
ment designer. The misapplication of components such 
as transformers has been shown to be a major cause of 
failure in service.* In commercial applications, many 
requirements may be left unspecified to be covered by 
“good engineering practice,” which, of course, depends 
upon the transformer designer’s prior understanding of 
the application. Military requirements are similarly 
considered to be covered by specification MIL-T-27A, 
Transformers and Inductors (Audio, Power and Pulse). 
However, MIL-T-27A leaves many requirements to be 
specified. In addition, many others should be revised to 
suit particular applications. 

The actual needs for the application should be deter- 
mined carefully. The life of a transformer depends not 
linearly, but exponentially, upon the severity of en- 
vironmental stress.* That is to say, for example, that for 
every 25 C increase in the operating temperature, the 
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life reduces to about one tenth of its former value (up 
to some point where an increase in the temperature may 
reach a critical point for some material in the trans- 
former and the life drops to zero). If environmental re- 
quirements are set too low in the specification, a trans- 
former meeting these requirements may have no 
reliability when subjected to the higher stresses of 
actual use. 

Overspecification is also dangerous. Insistence on 
high operating temperatures leads to the use of the 
newer, less well-proved insulating materials. At such 
temperatures, W. I. Bull* suggests, “. . . we have not yet 
reached the point we can indulge in a discussion of re- 
liability . . . we must first obtain some real degree of 
performance at these temperatures.” Even Class B 
temperatures force the use of insulating materials which 
are less satisfactory mechanically and not available in 
as wide a range of sizes as Class A materials. Such mate- 
rials limit the construction methods and even in some 
cases the minimum size. This suggests that the life can 
be overspecified, too. For example, Class A insulation 
is highly reliable at Class B temperatures for a few 
thousand hours, if it is potted or otherwise protected 
from oxygen. 

Insistence upon smaller size puts reliability into haz- 
ard. It leads to finer wire more easily damaged by both 
electrolytic corrosion and by mechanical stresses. It 
tends to encourage use of bobbin windings rather than 
the more reliable layer-insulated windings. It results in 
hotter transformers and shorter life, or use of the less 
well-proved high-temperature materials. 


DESIGN 


TRANSFORMER DESIGNERS must, of course, aim higher 
than the bare minimum requirements. R. Lusser has 
suggested the use of safety factors for the design of elec- 
tronic components in a fashion similar to that used in 
the construction industry.5 This is what actually has 
evolved in the quite reliable hermetically sealed, mod- 
erate-temperature nonmobile transformers. Experienced 
transformer designers know how much maximum volt- 
age stress may be applied per mil of kraft paper. They 
know how much flux to permit in silicon steel. They 
have a wealth of experience with the temperature—aging 
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characteristics of Class A insulation, They are quite 
familiar with the dielectric properties of insulating oils. 
What is missing is a standard for the values of such 


properties corresponding to the accepted charts of © 


strengths of construction materials, and a set of safety 
factors corresponding to those of the construction in- 
dustry. 

Examination of the more conventional transformers 
shows that there is good agreement among designers in 
the end result. It should not be too hard to gain accept- 
ance for a standard set of design values for the mate- 
rials. There will be more of a problem to set such values 
for the newer materials, but the use of larger safety 
factors with such materials should make this less haz- 
ardous. 

To paraphrase J. M. Bridges,® we need “a design 
specification which will make it mandatory that certain 
design practices and philosophies, known to be essential 
to reliability, are included in the development.” 

While this suggestion will be criticized as too- 
severely restricting the designer, it may be pointed out 
that we are concerned here only with those transform- 
ers which must be of the highest reliability. A designer 
who chooses to experiment with new materials or tech- 
niques can still prove them in by test, but until they 
are proved, they must be considered less reliable. It is 
also worth pondering that the construction industry, 
with safety factors and building codes, is still very com- 
petitive. Apparently its designers are not restricted so 
as to prevent competition! 

It is to be hoped that such standards for electronic 
transformers will be set by the transformer designers 
and not imposed by the customers. On the other hand, 
if such standards are to be successful, the customers 
must not buy below-standard products because they are 
cheaper, smaller, or lighter, regardless of reliability. 


QUALIFICATION TESTING 


QUALIFICATION TESTING, as well as establishing that the 
transformer design performs according to specification 
under static conditions in simulated environments in 
the laboratory, should include tests of samples to fail- 
ure under the specified environmental conditions.57 
This should be done to establish the failure points 
rather than to prove only that the design meets specifi- 
cation requirements. There must be a pattern of failure 
which establishes that there is a factor of safety over the 
specification, as shown in Fig. 1. Thus, samples must 
be vibrated, shocked, run at high altitude and extremes 
of temperature, and subjected to combinations of such 
stresses to determine at what points failure occurs. 

The causes of failure should be determined especially 
in the case of combined stresses since such failures may 
expose weak points, and the need for still further tests 
may be suggested. It may often prove difficult to pin 
down these causes. 

R. Lusser has pointed out that the number of samples 
needed to determine a failure pattern to a sufficient 
precision is quite small, in contrast to the very large 
number necessary to prove that a design meets specified 
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limits.’ For example, two dozen samples might give a 
very good idea of the failure pattern if tested to destruc- 
tion. But if testing is to specified limits, to prove with 
90% confidence that the failure rate is one in 10,000 
requires 100,000 samples! It is notable that most quali- 
fication testing to specification limits is statistically in- 
valid because of the few samples used. 


RE-EXAMINATION OF APPLICATION 


As suGGEsTED by J. A. Connor,’ the components’ en- 
vironmental conditions are never really known until 
after the prototype equipment is put together. It is im- 
portant that the specification requirements be checked 
against the actual conditions as soon as possible. Be- 
cause of the flexibility of the structure, the vibration of 
the transformer may be either less or more than that of 
the equipment as a whole. Ambient temperatures, par- 
ticularly at high altitude, are hard to predict. Changes 
in the equipment design may change the environment 
at the transformer by large amounts. 
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Fig. 1. Proof that failure pattern has safe margin over limit. 


It is desirable at this point that the transformer de- 
signer be permitted to examine the equipment. He may 
uncover information not disclosed by the equipment 
designer, affecting the design or use of the transformer. 
For example, if the transformer mounting is an effective 
heat sink and if there is a flow of cooling air, the actual 
temperature of the transformer in the equipment may 
be lower than in the still-air test. If the transformer is 
located near very hot objects such as large vacuum 
tubes, it may run hotter in the equipment. 


PRODUCTION 


HIGH-RELIABILITY transformers cannot be made by 
the same production personnel concerned with lower- 
grade transformers. The concern over details and the 
pride of workmanship which should be fostered to get 
high reliability cannot be maintained if the operators 
alternate such work with less careful tasks. This argu- 
ment applies equally, of course, to the engineers and 
quality control personnel. Each person concerned with 
any part of the process must be dedicated to reliability. 
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This is not easy to inspire; we must, as Lusser says,’ 
learn to think of reliability as a life-and-death matter as, 
indeed, in the case of missiles, it may turn out to be. 

It is also important to make use of standard proce- 
dures to assure uniform quality. No matter how skilled 
the operators and foremen, reliance must be placed in 
their following the procedures established as correct, 
not in their using their own judgment, Operators’ ideas 
may be incorporated in the standard procedure if they 
prove good ones, but they must not crop up untested 
in the product. Very often trouble develops after a 
change in process, even when the change has been 
tested, 

QUALITY CONTROL 

ROUTINE TESTING of the electrical characteristics natu- 
rally has been important both to the transformer manu- 
facturer and to his customer. But for assuring reliabil- 
ity, inspection of the work in process is much more 
important. Such inspection can assure that the design 
requirements are being carried out, and by the correct 
factory procedures. It can go far in eliminating faulty 
insulation, poor winding, poor lead splicing, etc., while 
these faults are still detectable. Testing, by contrast, 
may not expose them and in itself may be harmful—the 
damaging effects of repeated high potential strength 
tests are well known. 

Inspection of the work in process should be accom- 
panied by inspection of cross sections of transformers 
cut open to check the penetration of impregnating var- 
nish, to observe the lay of the windings, to look for 
voids in cast epoxy, and the like. 

Samples should be tested periodically to destruction, 
also, to determine that the transformers continue to 
stand up to environmental stress as well as did the 
samples in the original qualification tests. This is es- 
pecially important with transformers using the newer 
materials and methods where more variation may be 
expected. 

The common basis for the customer to evaluate trans- 
formers is by limiting per-cent defective found in incom- 
ing inspection. While this is of some value,® it often be- 
comes concentrated upon minor defects which have lit- 
tle to do with reliability, such as the color of the paint 
and the completeness of the information marked upon 
the transformer. The test and inspection records of the 
transformer manufacturer are much more meaningful 
and should be open to the examination of the customer. 
A standard way of keeping such records would help in 
making them familiar and intelligible to all incoming 
inspection departments. The “certified test data” cover- 
ing routine electrical tests is practically worthless. It is 
more important for the customer to know whether the 
inspection at the transformer plant shows consistently 
good quality, or whether the transformers shipped have 
been culled out of a lot of questionable ones. 


FIELD REPORTS 
Ir Is TO BE HOPED that better reports upon the causes 


of equipment failure in the field may become available 
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to transformer designers. Lists of transformer failures 
often turn out to be lists of transformer replacements, 
with no data which can even assure that the trans- 
formers were, in fact, defective. A report on reliability 
emphasizes that parts “seldom fail without some cause 
external to their intrinsic properties.”!° Certainly the 
relation between component reliability and equipment 
reliability is a complex one involving the environmental 
stresses and the interaction of various parts upon each 
other in the equipment. 


CONCLUSIONS 


HIGH-RELIABILITY TRANSFORMERS can be obtained only 
if each person concerned with any part of the process is 
dedicated to reliability. In order to aid the program of 
each manufacturer, the following industry standards are 
proposed: 

1. Check list of the requirements which must be 
specified by the equipment designer. 

2. Standard design limits and safety factors. 

3. Qualification approval methods based upon en- 
vironmental testing to failure and the proof of a safety 
factor between the specification limits and the pattern 
of failure. 

4. Inclusion of a review of the specification require- 
ments against the actual equipment as a regular part 
of new transformer design. 

5. Standard quality control records made available 
by transformer manufacturers to their customers. 

6. Improved methods of reporting the causes of 
field failures. 


It is clear that such a program will take time to work 
out in detail, but if it is tried independently by a num- 
ber of transformer manufacturers, it will not take long 
to get some idea of what can be done. 
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Remote Automatic Control for Line Capacitors 


E. M. GORDY 
MEMBER AIEE 


TEADILY DECREASING peak-load power factor 

has amplified the problem of providing a supply for 
the ever-increasing reactive load on the Baltimore Gas 
and Electric Company system. The location of new gen- 
eration in more remote areas has increased the attrac- 
tiveness of static capacitors located near the load for 
reactive supply. However, in order to avoid excessive 
voltage and generator instability at light loads, suitable 
switching provisions for these capacitors must be avail- 
able. Capacitors located on substation busses, so as to 
facilitate this switching, are a step in the right direction, 
but do not provide relief to the most costly element of 
the system—the distribution facilities. Pole-mounted 
line capacitors provide maximum feasible system relief, 
but the switching must be accomplished by automatic 
means. Time clocks, voltage, current, temperature, and 
other types of control are available for this function, 
and each type has its place. However, the extensive use 
of these controls presents a substantial co-ordination 
problem if excessive voltage changes are to be avoided. 
Considerable maintenance can be expected, and lack of 
operation supervision would indicate that some routine 
inspection may be deemed essential. 

The use of a reliable remote control would permit the 
installation of pole-mounted capacitors to the economic 
limit for system reactive supply and would, in addition, 
permit control of voltage. 

Automatic regulation of substation voltage by use of 
pole-mounted capacitors would allow the elimination of 
a considerable portion of the conventional transformer 
tap-changing-under-load and other voltage-regulating 
equipment. The voltage rise caused by a bank of ca- 
pacitors is maximum at the site but has a diminishing 
effect over the entire system. The cumulative effect of 
many capacitor banks is to reduce materially the vary- 
ing voltage gradient over the system with changing 
loads, hence much less regulating equipment is required. 

During 1957, five 4-kv distribution substations on the 
Baltimore system were equipped with automatic systems 
for capacitor control which accomplishes these objec- 
tives. Control is provided by means of a 60-ke carrier sig- 
nal transmitted from the substation over the entire 4-kv 
feeder system radiating from that substation. This car- 
rier is modulated by a multiplicity of tones in the audio 
range to provide selective switching control over 20 dif- 
ferent types, tonewise, of pole-mounted switching re- 
ceivers. Additional banks above 20 are controlled by 
pairing two banks. These are located on different feeders 
so that they may be switched simultaneously without ex- 
cessive voltage change. 

Initiation is obtained by conventional primary relay 
with compensation, and a bus voltage curve similar to 
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the normal regulated bus is provided. Inasmuch as the 
voltage gradients of the feeders are far less with control 
by capacitors, the daily bus voltage curve is much flatter 
than that of the conventionally regulated bus. Other 
types of initiation have been used. Switching capacitors 
as a function of station kilowatt load is satisfactory to 
compensate for distribution regulation, but requires 
voltage bias to correct for supply-voltage variations. This 
bias must be somewhat less than full compensation so as 
to avoid hunting conditions. Initiation by station net 
kilovar load, maintaining a deadband centered on zero 
net kilovars, is being used in those stations where regu- 
lating equipment is integral with the transformers, and 
thermal and loss considerations are paramount. Many 
other initiation schemes are available to suit local re- 
quirements. A switching sequence may be maintained 
and an overriding timer for early morning hour open- 
ing of all capacitors may be provided, hence flexibility 
for the solution of local problems is also available. 

Bank switching operation is supervised at the station 
by changes on a station net reactive load recorder. Man- 
ual switches are provided to permit routine operational 
checks and manual control during emergency condi- 
tions. This control scheme is considered unique in that 
it provides remote supervision of operation and cen- 
tralized manual control to meet emergency conditions 
more effectively. 

The main and spare transmitters are of conventional 
tube-type carrier design having a 10-watt output. These 
are capacitance-coupled to the 4-kv bus through a 15- 
kvar line-type capacitor. 

The switching receiver is transistorized, is plug-in 
mounted on the capacitor bank, and is connected to a 
ferrite antenna mounted under the feeder crossarm. All 
maintenance is performed under shop conditions. 

Signal propagation over the feeders permits bank loca- 
tion at almost any site desired, whether the feeder is all 
overhead, all underground, or a combination of both 
types. 

More than 100 banks, rated 300 kvar each, are now 
being controlled by this remote-carrier method, and as 
many more are being installed for 1958. Operating ex- 
perience to the present indicates that signal propagation 
is satisfactory for reliable operation, and any reasonable 
bus voltage schedule may be maintained. 
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Battery Impedance 
Farads, Milliohms, Microhenries 


E. WILLIHNGANZ 


Very little has been published on the resistance, 

capacitance, and inductance of storage batteries. 

A study made to obtain actual measured values 
of these important parameters is described. 


HE ELECTRICAL RESISTANCE of storage bat- 
teries is an important property to two groups of 
people. Designers of telephone equipment need to 
know the resistance to alternating current in order to 
evaluate the cross talk between simultaneous telephone 
conversations which must pass through the central sta- 
tion battery. They must also be able to evaluate the 
amount of filtering required to remove hum, noise, and 
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Fig. 1. Battery voltage during square wave pulse. 


switching pulses from the output of the charging and 
switching equipment. In addition, designers of central 
know the resistance of the 
battery which must supply short pulses of power to op- 
erate electric switches. 

Surprisingly little has been published about the elec- 
trical resistance of batteries. G. W. Vinal! reviews what 
has been published. Most of the published material 
deals with methods of test and the cause of discrepancies 
between the various methods. There is, however, prac- 
tically no data of interest to the engineer dealing with 
commercial types of batteries. 

This work, therefore, has been undertaken to supply 
actual measured resistance values on batteries which 
are of engineering interest. A series of telephone-type 
lead—calcium batteries was selected for this test inas- 
much as they appear to be the type of greatest import- 
ance today, 


power stations need to 
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PROPERTIES 

THE BATTERY PROPERTIES to be discussed are illustrated 
in Fig. 1. This is an oscillogram of the cell voltage dur- 
ing a l-second discharge at about the l-hour rate. When 
the discharge begins, there is a sudden decrease of volt- 
age because of electrical resistance, and then a gradual 
decrease in voltage caused by chemical changes occur- 
ring at the surface of the active materials. When the dis- 
charge is interrupted, the voltage recovers in the same 
sequence. 

The electrical resistance can be calculated from either 
the sudden voltage change at the beginning of the dis- 
charge, or the sudden change at the end of discharge. 

The rest of the curve represents the result of chemical 
changes. The chemical changes within the battery pro- 
duce a counter electromotive force (emf) called polari- 
zation. This polarization cannot be precisely duplicated 
by a combination of the ordinary circuit elements, but 
it can be approximated by a capacitance shunted by a 
leakage resistance. ‘The capacitance is responsible for 
the initial slope of polarization curve, while the leakage 
resistance is responsible for the curvature of this line. 

The battery also possesses a measurable inductance. 
The initial part of the polarization curve shows a slight 
irregularity. Where the current is large, or the pulse 
length short, this irregularity can be clearly identified as 
the result of battery inductance. When large batteries 
are being studied, the effect of inductance assumes a 
major importance. 

The equivalent circuit of a battery, therefore, con- 
tains a resistance, an inductance, and a capacitance 
(Fig. 2). This capacitance is shunted by a nonlinear re- 
sistor. The battery resistance has been divided between 
the metal resistance Ry and the acid resistance R,. The 
resistance of the active material has been ignored, inas- 
much as it is believed to be negligible. 

Because of the wide range of battery sizes tested, re- 
sults were reduced to an ampere-hour basis. The meas- 
ured resistance was multiplied by the ampere-hour 
rating of the battery, and the measured capacitance was 
divided by the ampere-hour rating of the battery. The 
inductance measurements, however, are tabulated di- 
rectly without calculation, because they varied only 
slightly with battery size. 





Full text of paper 59-823, presented at the AIEE Summer and Pacific 
General Meeting and Air Transportation Conference, Seattle, Wash., 
— 21-26, 1959. Recommended for publication by the AIEE Chemical 
ndustry Committee. 


E. Willihnganz and Peter Rohner are with C & D Batteries, Inc., 
Conshohocken, Pa. 


ELECTRICAL ENGINEERING 





MEASUREMENTS 


THE OSCILLOGRAMS were used principally to define 
the terms used. All batteries were first tested using 
oscillograms, but this report contains principally 
Wheatstone bridge measurements, because they are not 
only more precise, but also considerably easier to obtain. 

The bridge is shown in Fig. 3. The test cell was bolted 
directly to an ammeter shunt which served as a stand- 
ard resistor R,. The shunt was then bolted to a straight 
copper rod of negligible resistance which served as a 
variable inductor L. by using a traveling contact. The 
ratio arm R, was a 100,000-ohm fixed resistor. The 
measuring arm consisted of an adjustable resistor Rs, 
0 to 1 megohm, and an adjustable capacitor C, 0 to 1 
microfarad. The null indicator is a cathode-ray oscillo- 
graph with vertical plates across the bridge and hori- 
zontal plates across the variable-frequency oscillator. 

The bridge was used only up to 5,000 cycles because 
of battery properties. ‘The bridge was checked by com- 
paring ammeter shunts and was found to be within 1% 
over a frequency range up to at least 50,000 cycles. 

For measurements, the bridge was first balanced for 
resistance and inductance at 5,000 cycles, with the ca- 
pacitance omitted. The inductance setting was then left 
unchanged while the bridge was balanced for resistance 
and capacitance at 1,000 cycles. 


Inductance. ‘The inductance of batteries is summa- 
rized in Fig. 4 and is about 0.1 microhenry. The 10= 
1,000 ampere-hour part of the chart describes batteries 
having single posts. The 300—1,600 ampere-hour section 
describes batteries with double posts. For these larger 
batteries, a heavy copper bus bar was firmly bolted to 
both positive posts, and another similar bar bolted to 
the negative posts. Bridge connections were made to the 
mid-point of these copper bars. The chart shows the re- 
sult of measurements at 5,000 cycles. 

The voltage developed across the inductance was 
measured directly with a calibrated oscillograph and 
compared with the voltage developed across the am- 
meter shunt so that the inductive reactance could be 
calculated. This was then translated into inductance. 


Resistance. The resistance measured at 1,000 cycles 
and multiplied by the ampere-hour capacity rating of 
the battery is shown in Fig. 5. 

The smaller batteries show 0.14 ohm for the range of 
10 to 100 ampere-hours. In these batteries the metal 
parts are relatively large, their size being determined by 
mechanical needs rather than by electrical resistance. 
Calculation shows that most of this battery resistance is 
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Fig. 2. Equivalent circuit of a battery. 
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Fig. 3. Wheatstone bridge. 
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Fig. 7. Apparent capacitance vs frequency. 


caused by acid between the plates. Therefore, we have 
considered R, as 0.14 ohm. This represents the acid 
path modified by the presence of separators, glass mats, 
and gas bubbles. 

The acid resistance can be reduced, at the expense of 
other battery properties by reducing the distance be- 
tween plates, increasing the porosity of the separators, 
or reducing the number of layers of insulation. 

For the batteries of 180 ampere-hours or larger, the 
resistance per ampere hour is no longer constant, but 
increases gradually. It is believed that part of this re- 
flects the larger size without a corresponding increase in 
the area of the grid ribs, and the larger number of 
plates, which require a longer strap to connect the 
plates to the post. Finally, the posts contribute signifi- 
cantly to the battery resistance in the larger battery 
sizes. These effects may amount to as much as 0.1 ohm 
for the largest battery sizes. 

This resistance can be reduced by the use of copper 
insert posts, and by a complete redesign of the battery 
if such a low resistance becomes essential. 


Capacitance. When alternating current is passed 
through a battery, one component of the voltage lags 
the current 90 degrees, and can be balanced in the 
bridge circuit by a capacitor. The calculated battery ca- 
pacitance is surprisingly large and amounts to 17,000 
microfarads per ampere-hour of capacity. 

A 1,000-ampere-hour cell would, therefore, have a 
capacitance of 17 farads. This is several orders of mag- 
nitude larger than any other capacitor known, and of- 
fers a new circuit element for filtering or energy storage 
applications. 





Table I. Measured Battery Capacitance 


Ampere- 
Hours 





Capacitance, Farads per 
farads Ampere-Hour 
| PrP $6eneeces 0.016 
asovvecvceness OMe 
eeeeseoessess 0.017 
00se ewer sbee.es 0.016 








This capacitance is measured at 1,000 cycles. In view 
of the leakage resistance Rg the apparent capacitance 
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Fig. 8. impedance ts of 180-ampere-hour battery. 


becomes considerably greater at low frequencies. This 
will be discussed later. 


Leakage Resistance. The battery capacitance de- 
scribes only the initial slope of the voltage curve. The 
subsequent slope can be approximated by using the 
time constant of the circuit. The time required for 63%, 
of the polarization to disappear amounts to about 3,000 
microseconds, and this time constant corresponds to 
that of a 0.016-farad capacitor discharging through a 
resistance of approximately 0.20 ohm. Since this is on 
an ampere-hour basis, the leakage resistance is, there- 
fore, 0.20 ohm-ampere-hour. 

Where the discharge is at a high rate, and lasts for 
more than a second, this simplified picture no longer 
appears to be valid. The shape of the curve becomes 
more complex, and wide variations of the leakage re- 
sistance may be observed. This aspect of battery prop- 
erties is not yet clear. 

Where, instead of using pulse tests, the a-c bridge is 
used, the capacitance and leakage resistance form a 
frequency-sensitive network which can dissipate energy. 
The apparent capacitance and resistance, therefore, will 
vary with the frequency and because the equivalent 
circuit is not quantitatively correct, the variation with 
frequency must be measured. 


Resistance and Frequency. The internal resistance of 
the battery has, up to this point, been the resistance 
measured at 1,000 cycles, and it has been found that 
this is identical with the resistance read from the pulse 
oscillogram of Fig. 2. If the test frequency is varied, part 
of the a-c energy is dissipated by the chemical reaction 
and shows up as an apparent increase in resistance as 
seen by the bridge circuit. This effect of frequency is 
shown in Fig. 6. 


Capacitance and Frequency. The capacitance tabu- 
lated previously was the value measured at 1,000 cycles. 
When the test frequency is varied, the apparent capaci- 
tance varies, and the results can be plotted on a straight 
line up to 1,000 cycles, as shown in Fig. 7. At higher 
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frequencies, a battery introduces too much inductance, 
but by using a specially designed test cell Lange has 
indicated that this line is straight to at least 20,000 
cycles, provided data are plotted on logarithmic scales. 


Relative Importance of Impedance Components. Up 
to this point, the discussion has been primarily on an 
ampere-hour basis in order to minimize the effect of 
battery size. The absolute values of the components of 
the battery impedance are shown in Fig. 8 for a 180- 
ampere-hour cell. The experimental points fall on the 
solid line. Dotted extensions on these lines show where 
we would expect the lines to fall if the areas were ac- 
cessible to experimental work. 

It is clearly evident that the inductance of the battery 
controls its counter emf at high frequencies, and in 
view of the data in Fig. 4, the position of this line will 
not shift seriously with battery size. 

At low frequencies, both resistance and capacitive 
impedance control the counter emf. These vary in- 
versely with battery size, and for an 18-ampere-hour 
battery the values would be 10 times the quantities 
shown. 
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Fig. 9. Practical resist ft 


Practical Resistance Measurements. Various numbers 
associated with the electrical resistance are shown in 
Fig. 9. 

The bottom line shows the resistance measured by 
the a-c bridge at 1,000 cycles. 

The resistance measured at 60 cycles is shown next. 
This measurement avoids the need for a 1,000-cycle gen- 
erator with an output of 100 amperes for measuring the 
resistance of the larger batteries, and also makes in- 
ductance troubles less important. 

The next curve Ry is the “virtual” resistance. If a 
battery is discharged for 5 seconds at a preselected cur- 
rent and the voltage is read immediately before and 5 
seconds after the current interruption, the change in 
voltage divided by the current gives an apparent resist- 
ance which we have called the virtual resistance. 

The next curve shows the resistance R;y measured by 
the initial-voltage line. If the voltage after 5 seconds of 
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discharge is measured at various current levels, and the 
voltage is plotted against the current, this is described 
as the initial-voltage line. The points fall on a straight 
line over most of the range, and the slope of this line 
can be regarded as an electrical resistance. 

Finally, the top curve shows the apparent resistance 
R, calculated from a discharge pulse. If a battery is 
discharged for 5 seconds and the voltage at the end of 5 
seconds is subtracted from the open-circuit voltage, and 
the difference is divided by the current, the result is an- 
other apparent resistance. 

Of these various methods of measuring resistance, the 
1,000-cycle method comes closest to giving the actual 
resistance, and the other methods include various 
amounts of polarization. Obviously, whenever resist- 
ance is mentioned, the method of measurement should 
be specified and we suggest that the word “resistance” 
be limited to the 1,000-cycle results and the term 
“virtual resistance” be reserved for one oi the pulse 
tests, preferably the current-interruption method. 


SUMMARY 


FROM THIS DISGUSSION, it can be seen that the appar- 
ent capacitance of a battery will be in the range of | 
farad to several hundred farads, depending on the size 
and test frequency. The resistance will be 0.1 to 10 
milliohms, depending on the battery size, and the in- 
ductance will be less than 0.1 microhenry. 

These quantities are in the expected range, except 
for the capacitance, which is so large that it offers an 
interesting challenge to the electrical engineer. There 
must be places where a capacitor of these characteristics 
is needed. 
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Transportable Station 


A transportable single-sideband communication sta- 
tion for tactical field operation has been designed and 
constructed by the Collins Radio Company in con- 
junction with the U. S. Army Signal Research and De- 
velopment Laboratory. Delivery has been made on 2 
of the 15 stations on order, each of which measures 
about 5 by 6 by 6 feet and weighs less than 2,000 
pounds. The Collins-designed 18Z-3 single-sideband 
communication system employed by the stations pro- 
vides radio extension for 2- or 4-wire land-line voice 
circuits. Commercial or motor—generator power may 
be used for the stations, which require only one non- 
technical operator. The units, which may be trans- 
ported by helicopter or 34-ton truck, can be completely 
set up and ready for operation within a half hour. 


925 





Global Public Telephone Service 
1958 


D. D. DONALD 
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A review of some aspects of global public tele- 
phone service in the light of the important de- 
velopments that have taken place within the 
period of 1954 through the Fall of 1958— 
notably the growing number of underseas tele- 
phone cable circuits, and the trend toward the 
use of radio for domestic networks and for rela- 
tively short links to nearby islands. 


VERSEAS public telephone service between the 

United States and other areas in the world has 

continued to grow since 1953, not only in the 
number of areas reached, which has increased more 
than 20%, but also in the number of overseas public 
telephone messages which are handled. The volume of 
messages has increased approximately 87% over the 
number handled in 1953, as can be seen from Fig. 1, 
which shows the total overseas public messages between 
the United States mainland and other areas by years. It 
will be noted that the placing in service of the 
transatlantic telephone cable system between the United 
States and Great Britain in September 1956 contributed 
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Fig. 1 Overseas messages. 
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very substantially to the growth of traffic experienced. 
As a matter of interest, one year after the transatlantic 
cable system was in service the volume of messages with 
Great Britain had increased approximately 90%, with 
substantial increase also being experienced with those 
countries on the European continent which are served 
by direct circuits in this cable system. Another point of 
interest is that, after the cable system had been placed 
in operation, it was noted that the average length of 
conversations between the United States and Great 
Britain had increased approximately 20% and a similar 
but somewhat smaller increase was experienced between 
the United States and countries in Europe served by the 
cable. 

The first telephone cable system across the Atlantic 
Ocean was followed by a similar system between Seattle, 
Wash., and Ketchikan, Alaska, which was placed in 
service in December, 1956. Again, a marked increase in 
the volume of traffic occurred, with the result that, one 
year later, it had increased approximately 30%. A third 
underseas telephone cable system was placed in service 
in October 1957 between the mainland of the United 
States and Hawaii. As in the case of the two previous 
cable systems, this system also shows a substantial in- 
crease in the volume of telephone traffic handled. A 
comparison of the traffic volume for several months 
prior to the introduction of service over this cable sys- 
tem and the same period one year later shows an in- 
crease in the order of 50%. 

Fig. 2 shows the various overseas points which are 
connected with the Bell System to furnish public tele- 
phone service. The dots indicate points served by direct 
circuits or links and the circles are points served by 
switched circuits; for example, service with the Canary 
Islands is furnished via Madrid. It can be seen that 
there are relatively few areas in the world with which 
service is not available. 


UNDERSEAS PUBLIC TELEPHONE CABLE SYSTEMS 


THE UNDERSEAS telephone cable systems between the 
United States mainland and Great Britain, Alaska, and 
Hawaii, respectively, are indicated by the solid lines in 
Fig. 2. The dashed lines on this figure show systems 
planned to the European continent and to Puerto Rico. 
The basic design of these systems is the same in that a 
pair of cables is used (one in each direction of trans- 
mission); each cable providing 36 voice channels of nor- 


A special article recommended for publication by the AIEE Radio Com- 
munication Systems Committee. 


D. D. Donald and T. A. Chandler are with the American Telephone & 
Telegraph Company, New York, N. Y 





ELECTRICAL ENGINEERING 





*$0jM01 91GD2 pum UOHWE29xUNWIWOD yo syujod spesieAG “Z “Biy 











SUNT O10VE GNY SZ18V> SV2S 
* 820NN 40 SNVIW AS GIGIAONd 
St IDIANIS INOHAITAL SVISBIAO 


SYNIT G3HIUMS © 
SNM 1534810 @ 
:A@ GIHDV3IY SINIOd TWdiIDNidd 
S¥3IN3> ONILVEIdO *S‘N s 











“A Th 


4 


BdVle@ SHOX SNOH 


VAYNINO® 


IED 
JIIAMIS INOHdII1SL SVASYIAO WALSAS 1139 








Donald, Chandler—Global Public Telephone Service 


SEPTEMBER 1959 





mal bandwidth using built-in flexible repeaters. The 
cables are powered from the cable terminal stations. 

The transatlantic cable system terminals are at White 
Plains, N. Y.; Montreal, Que., Canada; and London, 
England, with only the terminals of the deep sea cable 
portion located at Clarenville, Newfoundland, and 
Oban, Scotland. This system is a joint project of the 
General Post Office in England, the Canadian Overseas 
Telecommunication Corporation, and the American 
Telephone & Telegraph Company (AT&T). Of the 36 
voice channels in the system, 2914 are allocated for 
United States traffic and 614 for Canadian trafhic. From 
the deep sea cable terminal at Clarenville, the United 
States channels are extended to White Plains by means 
of a submarine cable system between Clarenville, and 
Sydney Mines, Nova Scotia; by a TD-2 microwave radio 
relay system from the latter point to Portland, Maine; 
and by cable carrier groups to White Plains. The 
Canadian channels branch off at Spruce Lake, a station 
on the TD-2 route in Canada, and are extended to 
Montreal on facilities comparable to those used in the 
United States. In the United States group, a number of 
the circuits are extended from London to points on the 
European continent for service with those countries. As 
the channels in this system are loaded to capacity, dis- 
cussions are under way between the partners in this 
project looking toward increasing the number of voice 
channels to handle the continuing growth in traffic. 

The underseas portion of the Alaska system extends 
from Port Angeles, Wash., to Ketchikan, Alaska, with an 
extension at the United States end to Seattle where it 
connects with the domestic long-distance network. At 
Ketchikan, the 36 voice channels connect to facilities of 
the Alaska Communications System (ACS) to furnish 
telephone service to various points throughout Alaska. 
Between Ketchikan and Skagway in Alaska, service is 
furnished over ACS facilities that consist of a single 
underseas cable using land-based repeaters. 

The underseas telephone cable system with Hawaii is 
a joint project of AT&T and the Hawaiian Telephone 
Company. The deep sea cable terminals are located at 
Point Arena, Calif., and Hanauma Bay on the island of 
Oahu with the system terminals at Oakland and Sacra- 
mento, Calif., and Honolulu. The deep sea portion of 
this system is the longest of the three in operation, ex- 
tending approximately 2,540 miles with 57 cable re- 
peaters in each direction. With the commencement of 
service over this cable system, overseas dialing was in- 
augurated simultaneously. On the United States main- 
land, any long distance operator with access to the dial- 
ing network can dial a call to any number in Hawaii 
connected to the dialing network in that area and 
similarly in the opposite direction from Hawaii to the 
United States mainland. As the channels in this cable 
are equipped for dialing and a number of the radio cir- 
cuits between Oakland and Honolulu are also main- 
tained in operation, it was necessary to equip the radio 
circuits for dial operation. This is discussed later in 
the article. 

These cable systems provide high quality telephone 
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circuits which meet the same transmission requirements 
as domestic circuits of comparable lengths in the United 
States. These circuits are free from fading and have a 
low noise level which is not subject to fluctuations due 
to radio propagation variations. The transmission-fre- 
quency characteristics are stable, as contrasted with the 
variations encountered in high-frequency radio circuits 
resulting from selective fading. They are free from the 
usual propagation outages on radio that result from 
magnetic storms and sudden ionospheric disturbances 
particularly on the North Atlantic and Alaska routes. 

With the success of the three undersea telephone 
cable systems already in operation, it became evident 
that additional cable systems would be required where- 
ever they were needed to handle large volumes of traffic 
and could be justified from an economic viewpoint. 
Plans have been made and construction has commenced 
on a second underseas telephone cable system across the 
Atlantic Ocean between the United States and the con- 
tinent of Europe. Service is expected in late 1959. Part- 
ners in this project are the government administrations 
of France and Germany, together with AT&T. The deep 
sea cable terminals for this system will be at Clarenville, 
Newfoundland, and Penmarch, France. Another system 
is planned between the United States mainland and 
Puerto Rico for service in early 1960. This will be a 
joint project of AT&T and the Radio Corporation of 
Puerto Rico, a subsidiary of the International Tele- 
phone & Telegraph Corporation. The cable terminals 
of this system will be at West Palm Beach, Fla., and San 
Juan, Puerto Rico. The basic design of these two sys- 
tems will be the same as the three already in service. 

As satisfactory results were obtained with traffic oper- 
ator dialing on the circuits in the Hawaiian cable sys- 
tem, plans were made to introduce dialing on the Alaska 
circuits early in 1959. Also, it is planned to introduce 
dialing on the Puerto Rico circuits when that under- 
seas cable system is placed in service. 


OVER-THE-HORIZON RADIO 


THE DEVELOPMENT of over-the-horizon or tropospheric 
scatter radio techniques for multichannel telephone 
systems has been a significant development in the last 
few years. This technique permits the establishment of 
radio links of 200 miles or longer depending on the 
number of voice channels desired, using radio frequen- 
cies in the uhf range. Such systems, when carefully engi- 
nerred are capable of providing highly reliable service 
for a group of telephone circuits up to about 200 in 
number. Relatively high-power transmitters and large 
antennas are required for the longer distances and 
larger numbers of circuits. 

The great advantages of this technique lie in the high 
reliability of the circuits as compared to circuits using 
high-frequency radio techniques, especially in regions of 
the world subject to great ionospheric propagation in- 
stability. The quality of the circuits provided compares 
very favorably with those provided by line-of-sight 
microwave techniques or by cable facilities. Operating 
as they do in the uhf part of the frequency spectrum, 
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Fig. 3. Florida City Station with 60-foot antennas and microwave 
tower. 


such systems avoid additional crowding of the 2-7 mc 
frequency range required for the 200-mile distance range 
when using ionospheric reflection radio techniques. 
Frequencies in this latter range would not be available 
in many parts of the world to provide telephone circuits 
in the quantities that are possible by over-the-horizon 
systems. 

From an economic standpoint, the over-the-horizon 
system is usually somewhat less costly than a deep sea 
repeatered submarine cable, especially when the number 
of telephone circuits approach the maximum which the 
system is capable of handling. For small numbers of 
circuits, radio using the ionospheric reflection tech- 
niques is far less expensive but does not approach over- 
the-horizon techniques in quality and reliability. Where 
line-of-sight radio systems using intermediate repeaters 
are readily installed and maintained, it appears that 
such systems will usually be less costly. 

An important radio link of this type has been pro- 
vided between Florida City, Fla., and Guanabo, Cuba, 
by the AT&T on the Florida end and the Radio Corpo- 
ration of Cuba, a subsidiary of the International Tele- 
phone & Telegraph Corporation, on the Cuban end. 
A description of the general features of this system fol- 
lows: 


This system employs 10-kw transmitters and 60-foot 
parabolic reflector antennas. Two channels are provided 
for full protection of service. Each channel employs 
space diversity reception, and diversity combining of 
the two channels is also provided. At the United States 
end, a two-link TD-2 microwave system connects to 
Miami, and at the Cuban end, a similar single link con- 
nects to Havana. Fig. 3 shows a general view of the 
Florida City Station indicating the 60-foot parabolas 
and the TD-2 tower. Fig. 4 shows the route layout of the 
system. This figure also shows the proposed system to 
Nassau, Bahamas, which is planned for service by the 
end of 1959. Whereas the Cuban system operates in the 
700- to 900-mc band, it is proposed to operate the Nas- 
sau system in the 2,000- to 2,200-mc band. In the latter 
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system, 30-foot parabolic antennas are being employed. 

At present, the Cuban system is providing 36 tele- 
phone circuits of the same general grade of quality and 
reliability as are provided by the cable circuits on the 
route to Cuba. It is capable of an ultimate capacity in 
excess of 100 circuits when growth requires this number. 
Video service also is being provided over this system on 
an occasional basis as required, making use of the 
second radio channel which is provided for protection. 
Because of selective fading, video service is not entirely 
comparable to that provided over line-of-sight micro- 
wave systems, but monochrome signals acceptable for 
broadcasting are being received over the system with a 
high degree of reliability. 

Other systems employing over-the-horizon techniques 
have been provided elsewhere in the world. The most 
extensive of these used for public telephone service is 
the Alaska Communication System project called White 
Alice. This is a joint military and public telephone 
service system. Other systems used for public telephone 
service have been installed in Canada, the Caribbean 
area, and in the European area. 


HIGH-FREQUENCY RADIO 


HIGH-FREQUENCY RADIO continues to provide the facili- 
ties for most of the transoceanic links in the world tele- 
phone network. Although the use of cables on major 
traffic routes and over-the-horizon links in a few cases 
where they are feasible will continue to increase, it ap- 
pears that high-frequency ionospheric reflection tech- 
niques will continue to play a major role in the inter- 
national public telephone service for many years to 
come. They are necessary to serve many places where 
cable is not feasible and over-the-horizon radio tech- 
niques are not applicable. They are required to parallel 
cable routes to provide protection and dispersion of 
facilities. These radio facilities also provide direct con- 
nection countries where the cable 
traverse intermediate countries. It is urgently desirable 
that these facilities be improved in quality and reliabil- 


between routes 


ity. A number of trends are evident in this direction. 
The use of single sideband techniques continues to 

expand and provides an improvement in service both in 

signal-to-noise ratio for equivalent power output and a 
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Fig. 4. Over-the-horizon system routes at Florida City, Fla. 
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quality improvement. The most important advantage 
of this technique is, however, the conservation in spec- 
trum occupancy which it provides. The overseas public 
radiotelephone circuits terminating in the United States 
are approximately 95%, on a single-sideband basis now, 
and this percentage is increasing steadily. 

There is also a trend toward the use of higher power 
on transoceanic circuits. In this connection, AT&T has 
recently placed in service 10 newly designed 30-kw 
power amplifiers. The provision of additional amplifiers 
is planned for services where a significant improvement 
in service continuity can be obtained. 

This is a single-stage amplifier designed by the 
Westinghouse Electric Corporation to Bell System spe- 
cifications. It operates in the frequency range 4 to 26.5 
mc, utilizing two Machlett type 6423 air-cooled vacuum 
tubes connected in parallel and operated in a grounded 
grid circuit. A peak envelope power of 30 kw is pro- 
vided into a balanced load of from 200 to 900 ohms of 
resistance when driven by an exciter capable of an out- 
put of 2.5-kw peak envelope power. The amplifier 
output m network is somewhat unique in that there are 
no roller or sliding contacts, the tuning being accom- 
plished by means of fixed coils and variable vacuum 
capacitors, the required combination being switched in 
by means of vacuum relays. 

A servo system is incorporated in the amplifier and is 
arranged for interconnection with the servo system of 
the Western Electric Company LD-T2 transmitter used 
as a driver in such a way that any one of 10 preset 
frequencies may be selected by pushbutton control 
either at the equipment or, with suitable circuits, from 
a remote point. Fig. 5 gives a view of part of the trans- 
mitter room at the Lawrenceville, N. J., station showing 
these amplifiers with the LD-T2 driver units. 

These are being used on the European paths which 
approach the Auroral Zone and are most in need of 
improvement. Most of the European countries where 


these circuits terminate have also installed equipment of 


comparable power output. 
HIGH-FREQUENCY RADIO SPECTRUM 


INCREASING NUMBER of fixed radio services 
operating in the high-frequency range, it has been 
necessary to take advantage of all available techniques 
to obtain improved utilization of the spectrum and con- 
serve the available frequency space. Typical of such 
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measures is the extensive use which has been made for 
many years of the single-sideband method of operation 
and the use of multiplex systems for both telephony 
and telegraphy. 

In a paper presented by D. D. Donald at the Sym- 
posium on Global Communications in Washington, 
D. C., June 1954, the results of an analysis showing the 
number of radio frequency assignments in the ranges 
7,300 to 8,195 kc and 14,350 to 14,990 kc were given. 
A recent analysis of the same frequency ranges has 
been made and it shows that there had been an increase 
of approximately 35% in the number of stations which 
have registered for operation in these bands. On the 
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Fig. 5. Amplifiers at the Lawrenceville, N. J., transmitting station. 


average, there are more than 13 stations registered for 
every kilocycle in the 7,300- to 8,195-kc range and more 
than 2 stations for every kilocycle in the 14,350- to 
14,990-kc range. Considering that each telephone circuit 
requires a minimum of 3 kc of spectrum space, it can 
be seen that the likelihood of finding additional fre- 
quencies which are clear of interference to provide serv- 
ice expansion is extremely difficult in most parts of the 
world. 

As the overseas public telephone service is continuing 
to grow, the provision of additional telephone circuits 
by high-frequency radio using the most efficient multi- 
channel single-sideband techniques would require the 
continuous use of 108 kc of spectrum space in each 
direction of transmission to furnish 36 circuits, or the 
basie capacity of one underseas cable system. This 
would, depending on the route, require assignments— 
totaling 216 kc in each of 4 or 5 different frequency 
ranges, each being used part time, depending on propa- 
gation conditions. It seems extremely doubtful if spec- 
trum space could be made available, particularly in the 
congested North Atlantic area, to handle circuit in- 
creases of this magnitude. 


LINE-OF-SIGHT MICROWAVE RADIO RELAY SYSTEMS 


ANOTHER SIGNIFICANT DEVELOPMENT in recent years 
has been the rapid expansion in the use of line-of-sight 
microwave radio relay systems in the public telephone 
networks. This has been particularly true in the United 
States and Canada and there is considerable use of these 
systems in Europe and other parts of the world. 

The major microwave radio relay routes of the Bell 
System and connecting carriers used for public tele- 
phone service extend from coast-to-coast and from 
Canada to southern United States. Most of these routes 
employ the Western Electric TD-2 radio system. Many 
sections have been developed to the full capacity of six 
channels in each direction for telephone and television 
purposes. The individual radio channels used for tele- 
phony are generally developed for about 600 telephone 
circuits, In deriving the telephone circuits, a frequency- 
division single-sideband carrier technique is used em- 
ploying the same carrier systems as are used on coaxial 
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cables. The combined carrier signal is transmitted over 
the radio system by frequency modulation. 

In the United States, a large part of the new long- 
distance telephone facilities provided in recent years 
have employed microwave facilities. Experience indi- 
cates that this is a highly reliable and economical 
method of handling telephone service as well as the 
network television service. 


OVERSEAS DIALING 


THE GROWTH IN TRAFFIC in the overseas service has 
made it desirable to consider improved methods of 
handling calls. Experience in the United States and 
other countries indicates that calls can be more speedily 
and accurately established by properly engineered dial- 
ing systems. Rapid strides have been made in the United 
States in applying dial signaling systems to the long- 
distance network. It was only natural that, as the busi- 
ness to Hawaii grew, consideration should be given to 
extending this method to that area. 

The transmission of dial signaling information and 
supervisory signals over the underseas telephone cables 
presents no new problems. The same general methods 
as are used throughout the United States long-distance 
network can be employed with appropriate terminal 
facilities to integrate them with the local dial facilities. 

The transmission of signaling information with ade- 
quate reliability is a problem on high-frequency radio 
circuits. It is well known that on high-frequency radio 
circuits using ionospheric reflections, any single fre- 
quency signal is subject to more or less continuous vari- 
ations in received level due to multipath fading. In 
telegraph systems these are largely overcome by diversity 
and frequency shift methods. 

The requirements of a dial signaling system for high- 
frequency radiotelephone circuits are that the signaling 
tones must be contained within the normal bandwidth 
of the telephone circuit to conserve the use of the fre- 
quency spectrum, the tones must not be transmitted 
continuously so that the radio transmitter will not be 
loaded excessively, and the required signals must be 
received with adequate reliability during all radio 
propagation conditions during which the telephone 
circuit is suitable for conversation by the public. 

A signaling system meeting these requirements has 
been developed and is being’ used successfully on the 
radiotelephone circuits to Hawaii. This sends tones at 
800 and 1,900 cycles which are within the telephone 
band during intervals when signals are required. Tones 
are sent in duplicate, spaced 1,100 cycles apart to pro- 
vide frequency diversity and dial pulses are sent by fre- 
quency shift where the frequency of both tones are 
shifted 200 cycles upward in frequency. 

This method is applicable to any high-frequency 
radiotelephone route where dial signaling is desired. 
There are a number of problems in introducing dial 
signaling to foreign countries. When these are resolved, 
it is expected that dial signaling will be expanded. Early 
applications are expected to be on routes having com- 
bined cable and radio facilities. On such routes, it is 
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felt that the radio facilities normally used should be 
equipped for dialing as well as the cable circuits. 


SUMMARY AND CONCLUSION 


THERE HAS BEEN a remarkable growth in transoceanic 
telephone communications in recent years. This has 
been stimulated particularly by the provision of under- 
seas telephone cable circuits which provide service in 
quantity and quality far surpassing what has hereto- 
fore been available. 

In contrast to the trend toward using cable in long 
transoceanic circuits, for which radio has in the past 
been the means of telephone communications, there is 
an opposite trend toward using radio for domestic net- 
works and the rather short links to nearby islands. The 
expanding use of line-of-sight and over-the-horizon 
radio systems is clearly evident. These systems provide 
circuits in quality and quantity comparable to what 
can be provided by wire methods. 

High-frequency ionospheric-reflection radio continues 
to be a major method of transoceanic communications. 
The extension of single-sideband techniques to those 
cases where this method was not already used and the 
provision of higher power are improving these com- 
munications. 

As ihe major telephone networks are brought closer 
together by these new facilities, a need exists for im- 
proved operating methods including dial signaling. 
Means have been developed to apply these methods to 
high-frequency radiotelephone circuits in spite of the 
transmission difficulties due to multipath fading. 

In conclusion, the continuation of present trends 
seems a certainty. Expansion in the domestic telephone 
network by means of microwave radio will continue. 
Additional over-the-horizon radio systems and under- 
seas telephone cable systems for public telephone serv- 
ice will be provided as the circumstances warrant. 

The provision of high grade telephone circuits by 
underseas cables requires large investments. To help 
offset the costs of such facilities, means are being devel- 
oped to use existing cables more efficiently. For ex- 
ample, a system called Tasi, a convenient name for 
Time Interpolation, is under 
development in the Bell Telephone Laboratories and 
seems likely to double the capacity of existing cables. 
Chis it will do by taking advantage of the times when 
people are listening or pausing. The voice channels 
they leave temporarily unused will be automatically 
assigned to other talkers; and when a listener starts to 
talk, he will instantly have the use of a channel which 
another left Wider bandwidth re- 
peatered underseas cables also will be developed to 
reduce the cost per circuit where large quantities of 
circuits are required. The recently announced cable 
system between the United Kingdom and Canada 
promises to be a step in this direction, providing 60 
circuits with both directions of transmission in the 
same cable sheath. These developments and others will 
make for an ever expanding and more economical 
global public telephone communication network. 


Assignment Speech 


person has idle. 
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INSTITGTE ACTIVIETIES 


Seattle Is Host to 
ATEE Summer and Pacific General Meeting 


SEATTLE, WASH., was host to the AIEE 
Summer and Pacific General Meeting, held 
June 21-26, 1959, at the Olympic Hotel in 
conjunction with the AIEE Air Trans- 
portation Conference, whose theme was 
“Electricity in Space.” The combined at- 
tendance was more than 2,000 members 
and guests, who celebrated the Diamond 
Jubilee of the Institute’s founding. 

There were 79 technical sessions during 
the 5 days of the meeting at which more 
than 300 papers were presented. The Air 
Iransportation Conference had 13  ses- 
sions at which more than 50 papers were 
given. 

rhe inspection trips program was varied 
in scope so that members’ general and 
technical interests would be satisfied. Trips 
were made to several hydroelectric plants 
in the vicinity on an aerial cruise, to the 
Puget Sound Naval Shipyard, to lumber 
and paper mills, to two plants of the 
Boeing Airplane Co., and to the Pacific 
Felephone & Telegraph Co. 

The social activities of the meeting 
started with a welcoming party on Sunday 
afternoon; on Tuesday evening, there was 
an informal dance; on Wednesday, a 
theater party, and on Thursday afternoon 
and evening, a Kiana Potlach Salmon 
Barbecue on nearby Bainbridge Island. 
Ihe ladies’ activities included a color lec- 
ture and tea, a sightseeing tour of Seattle 
with tea at the Art Museum, a fashion 
show, brunch, and a flower arrangement 
demonstration. 

Iwo member luncheons were held on 


Tuesday and Wednesday. President-elect 
J. H. Foote spoke at the first, which was a 
special observance of the Institute’s 75th 
birthday. The speaker at the Wednesday 
luncheon was L. A. Wood of the Pilotless 
Aircraft Division of Boeing Airplane 
Company. 

An unusual feature was provided by 
N. F. Schuh and R. J. Tallent, of West- 
inghouse and Boeing, respectively. This 
was a working model of a solar-powered 
thermoelectric generator, exhibited on the 
hotel’s roof for the press and television 
reporters. 

The two engineers, who also presented a 
technical paper on the generator, stated 
that the 20- by 50-inch semispherical col- 
lector of the sun’s energy concentrated the 
sunlight onto the thermoelectric material 
having a power output of 2.5 watts. This 
is sufficient to run a small motor in bright 
sunshine. 

The purpose of the study resulting in 
this generator is to develop a secondary 
source of power for operating electric 
equipment in satellites and missiles. 


General Session 


H. R. Loew, general chairman of the 
meeting, presided at the combined gen- 
eral session and annual meeting, held 
June 22. The invocation was given by Rev. 
Edward Hummon, pastor of the University 
Lutheran Church. Brief welcoming ad- 
dresses were presented by Mayor G. S. 
Clinton of the City of Seattle; G. D. Jor- 


L. F. HICKERNELL {lef?), 
1958-59 president of 
the AIEE, pins a badge 
on J. H. Foote (right), 
Jackson, Mich., who 
took office August 1 
as 1959-60 Institute 
president. Mr. Foote is 
chief engineer of Com- 
monwealth Associates, 
and vice-president and 
director of engineering 
for Commonwealth 
Services, Inc., at Jack- 
son. He has long been 
active in Michigan and 
national AIEE affairs. 

Courtesy F. J. McGrail 


Institute Activities 


gensen, chairman, Seattle Section, and 
J. M. Nelson, vice-president, District No. 9. 

AIEE President L. F. Hickernell then 
presented the annual treasurer’s report. 
For the fiscal year ending April 30, 1959, 
total income was $1,677,922, and total 
expenses, $1,743,856, resulting in a deficit 
of expenses over income of $65,934. This 
was about $12,000 less than the budgeted 
deficit of over $78,000. A detailed report 
of the financial position of the Institute, 
as of April 30, 1959, is included in the 
printed “Report of the Board of Directors, 
1958-59,” which is summarized in the 
August 1959 issue of Electrical Engineer- 
ing, pp. 856-59. 

It was concluded that the trends of in- 
creasing expenses, without proportionate 
increases in income, indicate the need for 
remedial action. Suggested approaches 
include (1) extending policies toward mak- 
ing activities more nearly self-supporting; 
(2) considering the emphasis toward Spe- 
cial Technical Conferences as contrasted 
to General Meetings in terms of number, 
frequency, and value contributed; (3) re- 
viewing the policies on travel expenses; 
and (4) promoting vigorous advertising 
sales programs. 

President Hickernell also reported on 
the balloting on the new constitution, 
which was overwhelmingly approved. He 
then introduced the officers-elect of the 
Institute for 1959-60. They are: President— 
J. H. Foote; Vice-Presidents—District No. 
2, D. L. Greene; District No. 4, J. W. 
Davis; District No. 6, M. H. Kight; Dis- 
trict No. 8, G. T. Harness; District No. 10, 
Rene Dupuis; District No. 12, F. S. Bacon; 
Directors—Hendley Blackmon, E. I. Green, 
S. M. Osthagen; Treasurer—C. H. Linder. 

F. D. Robbins, University of Washing- 
ton, presented the Student Prize Pape 
Awards. Winners were: District No. 1, 
D. M. Davies and R. L. Allen, Clarkson 
College of Technology; District No. 2, 
I. E. Sutherland, Carnegie Institute of 
Technology; District No. 3, Robert Som- 
mer, New York University; District No. 4, 
W. E. Montgomery, Duke University; 
District No. 5, R. G. Buus, University of 
North Dakota; District No. 6, Robert 
Allington, University of Nebraska; Dis- 
trict No. 7, R. M. Goldwyn, Rice Insti- 
tute; District No. 8, F. A. Spelman, Stanford 
University; District No. 9, G. F. Miner, 
University of Utah; District No. 10, no 
contest; District No. 11, R. W. Hall, Uni- 
versity of Toledo; District No. 12, J. J. 
Panico, Northeastern University; and Dis- 
trict No. 13, W. W. Clements, University 
of Alabama. 

The last item on the agenda was the 
presentation of the Lamme Medal to Ster- 
ling Beckwith and P. L. Alger. Mark Princi 
outlined the history of the medal, and 
L. T. Rosenberg and B. M. Cain pre- 
sented biographies of the recipients. The 
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text of the history, biographies, and re- 
sponses may be found in the August 1959 
issue of Electrical Engineering, pp. 819-26. 


75th Anniversary Luncheon 


The luncheon was opened by AIEE 
Vice-President J. M. Nelson of District No. 
9, who extended a cordial welcome and 
drew attention to the 75th Anniversary of 
the Institute. R. Deeuwkes (AM ’07, F '20), 
M. T. Crawford (AM ‘07, F '22), and Dean 
E. A. Loew (AM '03, F °36) were intro- 
duced as senior citizens of Seattle; all 
three had served as chairmen of the 
Seattle Section (founded in 1905) and all 
three are Members for Life. 

In his address, Dean Loew described the 
Institute as a service organization which 
holds forums and makes possible the re- 
porting and discussion of problems, a 
record of which has been preserved in an 
outstanding library. The early work of 
C. P. Steinmetz was referred to by the 
speaker. These books, such as “The Use 
of Complex Numbers for Steady State 
Studies of Circuits,” are already con- 
sidered classics. 

Dean Loew considered the establish 
ment of the Student Branches, which now 
number 163 in the United States, as 
another outstanding service. He expressed 
pride in having been a member for so 
many years. 

The early history of Seattle and the 
story of the first power station, which con- 
sisted of two 600-lamp, 16-candlepower 
generators, approximately 40 kw, was told 
by A. L. Pollard, operating manager of 
the Puget Sound Power and Light Com- 
pany. After the fire of 1889, the station 
was rebuilt, and at one time there were as 
many as 20 such stations. In 1912, all of 
the smaller plants merged into the Puget 
Sound Power and Light Company, which 
now has a capability of 1.3 million kw, 
about 200,000 kw of which is used only 
when there is no rainfall. In 1958, the 
peak on the system was 1.8 million kw. In 
closing, the speaker was certain that 
future engineers will solve the problems 
ahead just as well as engineers have solved 
them in the past. 


Address by President-Elect J. H. Foote 


An inspirational talk was given by 
President-Elect J. H. Foote on the theme 
of group dynamic area activity. He 
pointed out that the AIEE fosters diverse 
interests in the fields of science and elec- 
trical engineering as exemplified in Table 
VIII which appears on p. 15 of the Board 
of Directors Report. Based on a survey, 
the primary interests of members were 
summarized, as follows: science and elec- 
tronics, 13%; instrumentation, 5%; com 
munication, 10%; power, 42%; industry, 
22%; and general applications, 8%. The 
first area characteristic was local group 
interest in street lighting. The speaker ad- 
vised that area activity should include all 
of the elements previously mentioned. He 
defined “dynamic” as that which makes 
the activities go, and made an appeal that 
the objectives of AIEE be put into action, 
In planning activities, Mr. Foote suggested 
that inquiry of the other fellow’s problems 
be made, and that members should dem- 
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Boeing Airplane Company Phote 


A SOLAR-POWERED thermoelectric generator for tapping the energy of the sun is put through 
its paces on the roof of a Boeing Airplane Company building in Seattle, Wash. Developed 
jointly by Westinghouse engineer N. F. Schuh (left) and Boeing engineer R. J. Tallent (sighting 
through telescope at the sun), the generator can convert the energy of the sun into 2.5 watts 
of power—enough to power a radio transmitter far out in space. The model was demonstrated 
at the Summer and Pacific General Meeting of the AIEE. Boeing and Westinghouse said the 
generator may have application in long-mission satellites and manned space vehicles of the 
future. The concave, highly polished reflector, which resembles a “fun house’ mirror, collects 
the sun’s energy and concentrates it on a portion of the cylinder-shaped generator in front 


of the reflector. 


onstrate a desire to work for others in 
area activities. He urged the members to 
show a willingness to teach one another 
with humility, and recommended that 
they explore and develop understanding, 
participation, and service in the work of 
the AIEE. 


Aerospace Luncheon 


The feature of a well-attended luncheon 
on June 24 was an address, “The Chang- 
ing Role of the Engineer in Today’s In- 
dustrial Society,” by L. A. Wood, vice- 
president and general manager of the 
Pilotless Aircraft Division of Boeing Air- 
plane Company. The speaker first pointed 
out that, in the early days of aircraft de- 
sign, structural design principles were 
borrowed from the civil engineers, but 
structural dynamics had been so furthered 
in the aeronautical profession that in re- 
cent years it was adequate to explain the 
dynamic failure of a suspension bridge in 
a moderate wind. In the early days, elec- 
tronics in aircraft design was negligible 
and regarded as an auxiliary; whereas 
today, in an aerospace transportation sys- 
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tem, the vehicle is filled with electronic 
components and is greatly dependent 
upon ground-based electronic components 
all of which must work if the system is to 
perform its mission. 

Mr. Wood further expiained that the 
very rapid pace at which technology has 
advanced has created a whole new set of 
management-type problems which de- 
mand the attention of today’s engineers. 
It is becoming possible to predict the ob- 
solescence of systems which have not yet 
reached production and to plan for their 
orderly replacement. He stated that there 
was increasing evidence that engineers are 
turning to business management; the 
manager of an advanced management pro- 
gram had recently advised the speaker 
that about 30% of the enrollments in such 
courses now are engineers, and that the 
percentage is increasing year by year. The 
trend toward engineers in management is 
coming about because it is easier to impart 
a general understanding of the funda- 
mentals of management to the engineer 
than to convey to a nonengineer an ade- 
quate understanding of today’s technically 
complex projects. In conclusion, it was 


933 





urged that engineers give more thought to 
their management tasks. 

D. W. Exner presided at the luncheon 
and introduced the speaker and guests at 
the head table. 


Kiana Potiach Salmon Barbecue 


Over 1,000 members took the boat trip 
on Thursday evening to the potlach sal- 
mon barbecue held at Kiana Lodge on 
Bainbridge Island. The boat ride through 
Lake Washington Ship Canal and the 
Government Locks to the salt waters of 
Puget Sound provided a beautiful scenic 
trip. 

After the barbecue, President Hicker- 
nell was made an honorary chief of the 
Hokaii tribe, with headdress and full 
tribal ceremonies. He was named Chief 
Kiana, meaning Chief of Happiness. 


Ladies Entertainment 


Besides the barbecue and other social 
events, the ladies had a busy week of 
entertainment arranged under the chair- 
manship of Mrs. C. S. Alger. Scheduled 
events consisted of a color lecture and tea, 
a guided sight-seeing tour and tea, a 
champagne luncheon and fashion com- 
mentary, and a brunch and flower ar- 
rangement demonstration. Hospitality 
headquarters was open daily for social 
gatherings and bridge, with coffee served 
in the morning. 


Technical Sessions 


Research in the Universities and Re- 
search Institutions. R. M. Saunders opened 
a session on research with a paper written 
with S, Silver on graduate study and re- 
search in electrical engineering at the 
University of California at Berkeley. In 
describing the program at the University 
of California, he stated that teaching and 
research should not be considered distinct 
functions, but should go hand in hand. 
If they are separated, each is likely to be- 
come sterile. The faculty, he added, 
should be the “prime movers” in research 
efforts. 

The subject of high-voltage research in 
a college laboratory was discussed by 
L. N. Stone of Oregon State College. 


CHIEF KIANA, which 
means Chief of Hap- 
piness, was the hon- 
orary title given to 
AIEE President L. F. 
Hickernell, who was 
crowned accordingly 
with traditional In- 
dian headdress after 
the barbecue at Kiana 
ledge of Bainbridge 
Island during the Sum- 
mer and Pacific Gen- 
eral Meeting. 


In a paper written with L. M. Beattie 
and L. M. Maxwell, two of his colleagues 
at the University of Idaho, G. G. Hespelt 
described the preliminary design of hydro- 
logical data telemetering equipment. This 
data has long been of interest to water 
companies, irrigation interests, forestry 
groups, recreational groups, and Federal 
agencies concerned with navigation, flood 
control, and water resource development. 

H. J. Dana of Washington State Col- 
lege presented a paper on the design and 
installation of aviation hazard lights on 
power-transmission lines across rivers. 
These lights are strung along the catenary 
and attached to the cables themselves, 
identifying the exact location of the cables. 

Karl Martinez, of the Boeing Airplane 
Company, spoke on academic and indus- 
trial electrical engineering research for 
future space vehicles. He presented some 
challenges in the field of air and space 
vehicles to academic and research institu- 
tional, operational, and environmental 
parameters and their limits; the new refer- 
ence for research in the combined opera- 
tional functions and environment; and a 
partial interpretation of these factors for 
research, engineering, and co-ordination 
with universities and research institutions. 

“Electricity for Space Vehicles” was the 
subject covered in a paper by V. B. Hart, 
also of Boeing. As vehicle size and period 
of flight time increase, electric power sys- 
tem problems also increase. These systems 
for future space vehicles will of necessity 
become completely static in nature, utiliz- 
ing static generation, conversion, and 
utilization equipment, which will guar- 
antee fertile fields in which researchers 
may expend their efforts. 


High-Temperature Equipment. In the 
first paper of a session sponsored by the 
Air Transportation Committee, J. J. Pierro 
of North American Aviation, Inc., re- 
viewed progress on an airborne a-c genera- 
tion and distribution system for use in 
600 F ambients. A large-scale research and 
development effort unique to the aircraft 
electrical industry has been initiated by 
the U. S. Air Force to develop this system. 
Major problems include fluids, lubricants, 
rectifiers, and flexible moisture-resistant 
wire insulation. 
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J. T. Bateman, General Electric Com- 
pany, described a solid-rotor a-c genera- 
tor developed for this high-temperature 
program. 

A paper by W. B. Penn, R. L. Balke, and 
F. M. Precopio, all of General Electric, 
outlines some of the problems involved in 
the design, development, and test of 
generator insulation systems for high- 
temperature applications. 

Other high-temperature aircraft com- 
ponents discussed were generator bearings 
by G. D. Bradley, General Electric, and 
fuses and terminals by W. F. Bonwitt and 
H. Buttner, Burndy Corporation. 

Nucleonics. A session sponsored by the 
Nucleonics Committee opened with a 
paper on automatic control of boiling- 
water reactors, by W. C. Lipinski, A. 
Hirsch, and C. A. Pesce, Argonne National 
Laboratory. An automatic power demand 
control system on a boiling-water reactor 
increases plant efficiency by operating 
without waste bypass steam, and extends 
the core life. It eliminates the necessity for 
full-time attendance of a reactor operator, 
who would normally follow large load 
changes by moving control rods manually. 

Preoccupational testing of the General 
Electric Test Reactor (GETR) was covered 
in a paper by H. T. Wells and J. O. 
Arterburn of General Electric’s Vallecitos 
Atomic Laboratory. The prime function 
of the GETR is the production of high- 
intensity nuclear activity for irradiation of 
test specimens in various experimental 
facilities. The operating tests and physics 
measurements, made as part of the reactor 
start-up, were discussed. 

R. Sherrard of the General Electric 
Company, Richland, Wash., discussed 
reliability and fail-safe requirements of 
Hanford-type reactor instrument systems. 
The emphasis was on two types of sys- 
tems available for monitoring: continuous 
monitoring and high-speed data acquisi- 
tion type systems. 

A paper by S. P. Giambra of the Bechtel 
Corporation and A. J. McCrocklin of Gen- 
eral Electric, San Jose, Calif., describes 
“Electrical Cable Penetrations for the 
Dresden Nuclear Reactor Enclosure.” Spe- 
cial gas-tight penetration seal problems 
for electrical designers are introduced by 
these enclosures. Some 50 multicircuit seal 
assemblies have been designed, fabricated, 
and tested for conductors in the control 
circuit, power supplies, coaxial cable, and 
pneumatic control circuits at the Dresden 
Nuclear Power Plant, being built near 
Joliet, Til. 

C. J. Dols of the Lawrence Radiation 
Laboratory, University of California, de- 
scribed the electric system of the beva- 
tron rapid beam ejector or “beam kicker.” 
This device produces the brief pulses of 
particles required for optimum bubble- 
chamber photographs. 

Electrical Problems in Space. Peter 
Duyan, Jr., Douglas Aircraft Company, 
presided at a panel discussion held Wed- 
nesday evening under the sponsorship of 
the Air Transportation Committee. E. C. 
Wells, Boeing Airplane Company, was 
moderator. Panel members were C. W. 
Burrell, Lockheed Aircraft Corporation; 
M. Riaz, University of Minnesota; R. B. 
Kershner, John Hopkins University, and 
W. H. Bostick, Stevens Institute of ‘Tech- 


nology. 
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AIEE-ASME Engineering Manage- 
ment Conference* 

Statler Hilton Hotel 

Los Angeles, Calif. 

September 17-18, 1959 


Nonlinear Magnetics and Magnetic 
Amplifiers Conference (Exhibits)* 
Shoreham Hotel 

Washington, D. C. 

September 23-25, 1959 


AIEE-ASME National Power Con- 
ference* 

Muehlebach Hotel 

Kansas City, Mo. 

September 27-October 1, 1959 


AIEE-IRE Industrial Electronics 
Conference* 

Mellon Institute 

Pittsburgh, Pa. 

September 30-October 1, 1959 


ECPD 27th Annual Meeting 
Wade Park Manor 
Cleveland, Ohio 

October 5-6, 1959 


Fall General Meeting* 
Morrison Hotel 
Chicago, Ill. 

October 11-16, 1959 


National Electronics Conference* 
Sherman Hotel 

Chicago, Il. 

October 12-14, 1959 


Fall Textile Conference* 
Hotel Charlotte 
Charlotte, N. C. 

October 15-16, 1959 


Machine Tool Conference* 
Hotel Sheraton-Cleveland 
Cleveland, Ohio 

October 19-21, 1959 


Mid-America Electronics Conference 
Hotel Muehlebach 

Kansas City, Mo. 

November 3-5, 1959 


AIEE-IRE-ISA National Automatic 
Control Conference 

Sheraton Hotel 

Dallas, Tex. 

November 4-6, 1959 


Control Systems Components Con- 
ference 
Sheraton Hotel 


Dallas, Tex. 

November 5-6, 1959 

(Final date for +TP—closed, {CP 
Syn.—closed, CPMs-Sept. 1) 


AIEE-IRE-ISA Electrical Tech- 
niques in Medicine and Biology 
Conference (Exhibits) 

Sheraton Hotel 

Philadelphia, Pa. 

November 10-12, 1959 

(Final date for papers—Sept. 15) 


AIEE Future Meetings 


Appliance Technical Conference 
Biltmore Hotel 

Los Angeles, Calif. 

November 16, 1959 

(Final date for +TP—closed, {CP 
Syn.—Sept. 1, CPMs—Sept. 11) 


Magnetism and Magnetic Materials 
Conference 

Sheraton Cadillac Hotel 

Detroit, Mich. 

November 16-19, 1959 

(Final date for +TP—closed, {CP 
Syn.—Sept. 1, CPMs—Sept. 11) 


ATEE-IRE-ACM Eastern Joint Com- 
puter Conference 

Statler Hilton Hotel 

Boston, Mass. 

December 1-3, 1959 


AIEE-NEMA Second National Con- 
ference on Application of Electrical 
Insulation 

Shoreham Hotel 

Washington, D. C. 

December 8-10, 1959 

(Final date for tTP—Sept. 9, tCP 
Syn.—Sept. 25, CPMs—October 5) 


ATEE-IRE-ASQC Symposium on Re- 
liability and Quality Control 

Hotel Statler 

Washington, D. C. 

January 11-13, 1960 
(Abstracts—closed, final papers—Oct. 
15) 


Winter General Meeting 

Hotel Statler 

New York, N. Y. 

January 31-February 5, 1960 
(Final date for +TP—Nov. 12, 
Syn.—Nov. 17, CPMs—Nov. 27) 


AIEE-IRE-U of P Transistor 
Solid-State Circuits Conference 
University of Pennsylvania 
Philadelphia, Pa. 

February 11-12, 1960, 

(Final date for +TP—Nov. 12, ¢ 
Syn.—Nov. 27, CPMs—Dec. 8) 


EJC Nuclear Congress 
New York, N. Y. 
April 3-8, 1960 


Southwest District Meeting 
Shamrock-Hilton Hotel 

Houston, Tex. 

April 4-6, 1960 

(Final date for +TP—Jan. 4, DPMs— 
Jan. 29) 


East Central District Meeting 
Daniel Boone Hotel 

Charleston, W. Va. 

April 12-14, 1960 

(Final date for +TP—Jan. 13, DPMs 
—Feb. 5) 


AIEE-ASME-IRE Automatic Tech- 
niques Conference 
Sheraton-Cleveland Hotel 
Cleveland, Ohio 

April 18-19, 1960 

(Final date for +TP—Jan. 19, {CP 
Syn.—Feb. 2, CPMs—Feb. 12) 


Great Lakes District Meeting 
Hotel Pfister 

Milwaukee, Wis. 

April 27-29, 1960 

(Final date for {TP—Jan. 28, DPMs 
—Feb. 22) 


North Eastern District Meeting 
Sheraton Biltmore Hotel 
Providence, R. I. 

May 2-4, 1960 

(Final date for {7 P—Feb. 2, DPMs) 
—Feb. 26) 


ATEE-IRE-ACM Western Joint 
Computer Conference 

Fairmont Hotel 

San Francisco, Calif. 

May 3-5, 1960 

(Final date for +TP—Feb. 3, {CP 
Syn.—Feb. 19, CPMs—Feb. 29) 


ATEE-IRE-EIA-WCEMA Electronic 
Components Conference 
Washington, D. C. 

May 10-12, 1960 

(Final date for tTP—Feb. 10, {CP 
Syn.—Feb. 26, CPMs—March 7) 


Farm Electrification Conference 
Sheraton-Fontenell Hotel 

Omaha, Nebr. 

May 10-12, 1960 

(Final date for +TP—Feb. 10, {CP 
Syn.—Feb. 26, CPMs—March 7) 


Electrical Problems in the Cement 
Industry Conference 

Milwaukee, Wis. 

May 17-19, 1960 

(Final date for +TP—Feb. 17, {CP 
Syn.—March 4, CPMs—March 14) 


*Final date tor submitting papers— 
closed 


+TP—Transactions Paper 

tCP Syn.—Conference Synopsis 
CPMs—Conference Manuscript 
DPMs—District Manuscript 

(District Paper Synopses should be di- 
rected to the District Meeting Com- 
mittee) 


Transactions and conference papers must conform to the requirements in Author’s Guide 
For a copy, write to E. C. Day AIEE, 33 W. 39th St., New York, N. Y. 





SEPTEMBER 1959 


Institute Activities 








Mr. Burrell mentioned that silver 
peroxide-zinc batteries are now the prime 
sources of power in space vehicles, with 
photovoltaic, thermoelectric, thermionic, 
and nuclear heat sources to come. In ad- 
dition to the d-c power supplies, present 
requirements call for 28-volt 400-cycle 
power achieved through a transistor oscil- 
lator-type inverter, as well as a 2-kc sys- 
tem for operation of electronic equipment. 

In discussing energy conversion prob- 
lems, Mr. Riaz pointed out that one of the 
chief difficulties is the high temperatures 
encountered. For this reason, considerable 
effort must be directed toward the devel- 
opment of new and improved materials. 

Dr. Bostick discussed some of the various 
forms of propulsion in space, including 
the ion engine and plasma motor. In the 
latter type, plasma speeds of 10° centi- 
meters per second have been achieved. 

Dr. Kershner characterized as “ridicu- 
lous” the spending of vast sums to get 
man into space before necessary studies 
with unmanned vehicles are completed. 
He suggested a reasonable time would be 
in about 15 years 

Constant-Frequency Variable-Speed Gen- 
erators. The Air Transportation Com- 
mittee sponsored a session devoted to gen- 


erators which supply constant-frequency 


outputs from variable-speed sources. B. V. 
Hoard of the Boeing Airplane Company 
presented a paper on frequency-make-up 
generators, a system which replaces the 
conventional generator and mechanical 
constant-speed drive. 

r. B. Owen of Santa Monica, Calif., 
pointed out some of the methods for 
obtaining constant frequency from. vari- 
able-speed sources, including methods now 
in use as well as those which have been 
proposed. 

A system discussed in a paper by S. E. 
Rauch, University of California, and L. 
J. Johnson, Hallamore Electronics Com- 
pany, produces the desired power without 
the usual mechanical complications. The 
electric controls provide simple techniques 
for synchronizing multiple generators to a 
common line. The absence of feedback 
amplifier loops in the system eliminates 
transient variations in the frequency for 
load or speed changes. 

Constant-speed variable-frequency  sys- 
tems can be built utilizing the p-n-p-n 
switches now becoming available, as re- 
ported in a paper by K. M. Chirgwin and 
L. J. Stratton, Jack & Heintz, Inc. These 
systems are competitive in size and total 
weight with present hydromechanical 
constant-speed drive and synchronous 
generator combinations, and have better 
efficiency, much better frequency regula- 
tion, and will likely prove to be more 
reliable. 

Thermoelectric Generators. The session 
opened with a paper by E. W. Bollmeier, 
Minnesota Mining and Manufacturing 
Company, presenting the elementary prob- 
lems of thermoelectric generation and 
some of the solutions which have been 
devised. This paper is scheduled to appear 
as an article in Electrical Engineering 
within the next few months. 

The problem of minimizing the weight 
of thermoelectric generators in space ap- 
plications was taken up in a paper by 
D. L. Kerr and R. L. Gessner, General 
Electric Company. 
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A paper by N. F. Schuh of Westinghouse 
and R. J. Tallent of Boeing presents some 
of the principles and problems which may 
be expected in applying solar energy to 
a thermoelectric generator serving a space 
vehicle, and describes a small solar- 
powered thermoelectric generator con- 
structed to study these problems. 

Ihe final paper of the session was 
“Utilization of Thermoelectric Effects,” by 
W. W. Happ and S. R. Hawkins, both of 
Lockheed Aircraft Corporation. 

Rapid Transit. J. C. Price of the Gen- 
eral Electric Company presided at a session 
on rapid transit. The first paper, “Auto- 
mania Gives Way to Rapid Transit in the 
Bay Area,” was presented by J. C. Beckett 
of the San Francisco Bay Rapid Transit 
District. The proposed system will connect 
five of six densely populated counties in 
the Bay area and will meet three princi- 
pal criteria: complete facilities within the 
cordon of traffic congestion in the Bay 
area, fares which’ will not exceed out-of- 
pocket costs for operating a private auto- 
mobile over the same general route, and 
sufficient revenues from fares to meet all 
operating and maintenance costs. 

M. O. Anderberg, Seattle Transit Sys- 
tem, reported on an experimental auto- 
matic monorail system to be placed in 
service during the 1961 “Century 21 Ex- 
position,” which Seattle is planning with 
the aid of the State of Washington and 
the Federal Government. The cars will 
run from the heart of the retail district 
to a station on the exposition grounds at 
top speeds of 60 mph, with a traveling 
time of about 94 seconds. 

C. T. Abbott of Coverdale & Colpitts, 
consulting engineers, described a study 
now in progress of the mass transportation 
needs of Los Angeles. This study is being 
conducted by an Authority created by the 
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California State Legislature in 1947. Per- 
haps the most important characteristic of 
Los Angeles, from a transportation view- 
point, is the large number of people in 
one geographical location without a 
correspondingly large concentration of 
financial activities and corporate head- 
quarters such as characterizes the center 
of most large metropolitan areas. After 
careful analysis, four corridors were se- 
lected for intensive study as possible rapid 
transit routes. A total length of 76.5 un- 
duplicated miles was involved. Many 
details, including type of equipment, train 
schedules, and fare schedules must be 
studied before an estimate can be made 
of the economic feasibility of the system. 

Safety. J. V. Grimaldi, General Electric 
Co., in his paper, ‘Hazard Control in 
Electrical Testing,” described the safety 
manual intended only for department 
managers. Its main objective is to present 
a minimum of data for safety and stand- 
ards of testing equipment, and to show 
those responsible for these measures how 
to recognize and eliminate dangerous 
points. 

A conference paper that evoked a great 
deal of discussion was given by Prof. C. 
F. Dalziel, University ef California, en- 
titled, “120-Volt 3-Wire Receptacles and 
their Attachment Plugs.” The speaker 
showed samples of receptacles and plugs 
and explained how easy it is to have them 
wired incorrectly because of the nonuni- 
formity of wiring instructions. It was 
brought out in the discussion that there 
is no uniform method of marking or in- 
dicating which of the connections should 
go to the hot side of the line, and that 
this lack increases the danger angle. 

A motion picture by A. Gordon, Chil- 
dren's Hospital, Los Angeles, showed the 
latest method of mouth-to-mouth resusci- 


AIEE President-elect 
J. H. Foote (left), F. D. 
Robbins, University of 
Washington; (center), 
and outgoing Presi- 
dent L. F. Hickernell 
(right) with first prize 
winners of the District 
Student Prize Papers 
Contests. The first 
prize winners received 
a trip to the Summer 
and Pacific General 
Meeting as part of 
their prize. 


Courtesy F. J. McGrail 
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cation. It was brought out that this way 
of treating electric shock was better than 
any of the older methods and much less 
tiring on the operator 

Research. Three groups of panelists con- 
sidered the topic of Electrical Research in 
the West. The first one discussed funda- 
mental research, in the course of which 
Frank Noakes, University of British Co- 
lumbia, stated that research is an essential 
to universities and to the best interest of 
their communities. He described the vari- 
ous projects under way in his college 
and stated that they are trying to find the 
philosophy behind the idea. It was 
brought out in the discussion that research 
does not detract from a professor’s teach- 
ing ability. 

In another group of speakers, F. L. 
Singer, Bell Telephone Laboratories, said 
that communications was a far greater field 
for research than any other. He gave as an 
example the transistor, which has gone 
far in the past 10 years, but about which 
there is much that is unknown. Solid-state 
devices have opened more fields than have 
vacuum tubes; for instance, electronic 
switching, long-distance pulse transmis- 
sion, machine-to-machine communication, 
etc, 

E. D. Cook, General Electric Company, 
brought out that, as we progress, we need 
more sources of power and that we need 
a completeness of knowledge about sources 
which we already have. Research means 
knowledge, and that is important in itself. 
He stated that all too often the economic 
aspects of research are neglected and that, 
above all, we need to get busy on funda 
mental concepts. 

Karl Martinez, Boeing Airplane Com 
pany, said that more work was needed on 
energy conversion in vehicular research. 
rhe transitions from earth to space and 
return are being studied now, but we do 
not know how to solve the problems which 
are encountered. 

Space. Two of the sessions sponsored by 
the Air Transportation Committee were 
devoted to power in outer space and the 
design of the means to supply it. In the 
first, the ion propulsion system for space 
flight was considered in two papers. 

A. E. Lennert, The Martin Company, 
gave “Practical Considerations of an Ion 
Propulsion System,” in which he compared 
the various types of rocket propellants: 
chemical, photon, solar, radioisotope, and 
plasma with the ion system. 

Mr. Cobb, Mr. Shook, and Mr. Cutler, 
Lockheed Aircraft Company, presented “A 
Nuclear Ionic System for Space Flight,” in 
which they considered the development of 
an advanced power supply and its incorpo- 
ration into a space ship. They combined 
the design of a high-temperature reactor 
with a proposed thermionic power con- 
verter, which acts as a heat sink, radiating 
waste power to outer space. The electric 
power obtained is then applied to an ion 
motor using the tungsten-cesium surface 
ionization principle. 

In the session devoted to Solar Power 
in Space, the four papers dealt with the 
design of, secondary power supplies de- 
pendent upon the sun for their source of 
power. E, F. Casey and G. Street, Jr., Gen- 
eral Electric Company, in their paper,” A 
Thermionic Power Supply using Solar 
Heat for Space Application,” predicted 


SEPTEMBER 1959 


that silicon solar cells will probably be- 
come the work-horse power source in the 
immediate future for space craft, Batteries 
can be used in very short duration space 
exploration and would be impractical for 
months of flight because of their weight. 
The feasibility of both the vacuum and 
the high-pressure types of thermionic ele- 
ments have been demonstrated and show 
conversion efficiencies between 1.5 and 
92%. 

In the session in which the testing of 
vehicles in flight was considered, J. E. 
Regar, General Electric Company, talked 
about the instrumentation requirements 
for a long-range re-entry vehicle. In dis- 
cussing a hypothetical system for preflight 
testing, he stated that the following were 
the environments which had to be con- 


sidered: vibration, altitude control, arming 
and fusing, and perhaps the most import- 
ant of all, re-entry heating. He also dis- 
cussed the difficulties encountered in 
obtaining instruments for measuring space 
environments. 

D. B. Hatmaker, Lockheed Aircraft 
Corporation, presented a very interesting 
paper, “Instrumentation for Research on 
Human Performance.” It is the purpose of 
the Human Factors Laboratory to develop 
criteria by which designers of air- and 
spacecraft may be guided in the efficient 
use of people and machines in a complex 
system. This testing system explores and 
analyzes man’s ability to perform, and his 
psycho-physiological reactions to typical 
tasks assigned to a human operator in the 
air. 


Section Delegates Meet during 


Summer and Pacific General Meeting 


THE AIEE Section Delegates Conference 
was held Tuesday, June 23, during the 
1959 Summer and Pacific General Meeting 
and Air Transportation Conference at 
Seattle, Wash. H. H. Sheppard, chairman 
of the Sections Committee, presided. 

Mr. Sheppard opened the session with 
the introduction of N.S. Hibshman, AIEE 
secretary; J. J. Anderson, secretary, Ad- 
ministration Department; E. C. Day, 
assistant secretary, technical papers; W. E. 
Scholz, secretary, Sections Committee, and 
G. D. Jorgensen, delegate, Seattle Section. 

He then commented on two items of 
interest to Section delegates. The first 
was the approval of the revised Consti- 
tution; the second was the creation since 


the 1958 Summer General Meeting of 
seven new Subsections: Panama City, 
Central Florida, Alaska, Walla Walla 
(Wash.), Orange County (Calif.), Newark 
(Ohio), and San Joaquin (Calif.). 


President's Report to Delegates 

AIEE President L. F. Hickernell spoke 
on Institute membership and finances. He 
discussed briefly the problem of member 
ship growth, which he had covered at 
length at the Section Delegates Confer 
ence at the Winter General Meeting in 
New York, N. Y., on February 3, 1959. He 
stated that there is no standard solution 
applicable to all sizes and types of Sec 
tions. Each must be studied from its own 


SHOWN during presentation of Section Growth Awards during Section Delegates Conference 
are Uleft to right): W. M. Edmunds, Washington (D. C.) Section, second prize, Larger- 
than-Average Section; W. E. Scholz, secretary, Sections Committee; J. J. Berry, Jacksonville 
Section, first prize, Smaller-than-Average Section; J. E. Martin, Denver Section, first prize, 
Larger-than-Average Section; H. H. Sheppard, chairman, Sections Committee; and A, J. Carter, 
Hamilton Section, second prize, Smaller-than-Average Section. 
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ATEE Memphis Section 


AT THE ANNUAL DIN- 
NER-DANCE of the 
Memphis Section, offi- 
cers for 1959-60 were 
elected. W. L. Wood, 
Jr. (right) Okonite 
Cable Company, was 
elected chairman. He 
receives the Section 
gavel from A. H. 
Beasley (left), outgo- 
ing chairman, Elected 
vice-chairman was J. 
F. Fletcher. The Secre- 
tary will be L. E. Cox, 
Jr, and = treasurer, 
Y. M. Quinn, Jr. Three 
directors elected were 
L. B. Allen, W. B. Ste- 
phenson, and J. J. 
McCullough. 





geographical viewpoint and on the basis 
of local conditions. 

President Hickernell also summarized 
some of the important aspects of Institute 
finances, He pointed out the increase of 
expenses from $15 to $32 per member 
since 1934. Among sources of income, the 
largest is from dues and fees, and the sec- 
ond largest is from advertising. Publica- 
tions account for about half the Institute 
expenditures. The 1958-59 deficit is pri- 
marily the result of three factors: (1) de- 
crease in advertising revenue because of 
loss of recruitment advertising and decline 
in space sales during the business reces- 
sion; (2) decrease in registration fees and 
income from Special Technical Confer- 
ences; and (3) increase in publication ex- 
pense, mainly because of the sharp in- 
crease in the number of Transactions 
pages published. 

To reduce net cost, the Board of Di- 
rectors was forced to discontinue a free 
subscription to a bimonthly publication 
of the member's choice, and to impose an 
annual charge of $2.50. In addition, the 
Publications and Technical Operations 
Departments have imposed a limit of 20 
pages per paper (in preprint form), and a 
budget of 500 papers to be published in 
1959-60. 

The figures for entrance and transfer 
fee rebates to the Sections indicate that, 
to date, these rebates have not operated 
effectively as incentives for grade transfer. 


United Engineering Center 

Past President W. J. Barrett was then 
introduced. He commented briefly on the 
progress in the Institute during the past 
year. He went on to stress that we are 
living in a technological age, and that the 
next war is being fought right now with 
the brains of engineers and scientists. The 
job which has been placed in our hands 
is tremendously important and serious. 

Because our society is so complex, team- 
work and organization are essential, For 
this reason, professional organizations play 
an extremely important role. 
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One of the basic needs of the engineer- 
ing societies is a place to work. The 
present building is completely inadequate 
for the requirements of the engineering 
profession today. 

Mr. Barrett presented slides showing the 
Engineering Societies’ Building on 39th St., 
New York City, as it looked shortly after 
construction and as it looks today, 50-odd 
years later. He emphasized the crowding 
by other buildings, the traffic problem, and 
the lack of provision for expansion. 

He then showed slides of architects’ 
drawings of the new United Engineering 
Center, to be built at United Nations 
Plaza in New York City. Features include 
an attractive setting with no possibility of 
erowding by other buildings, and, most 
important, adequate room in which to 
work. The first floor will contain meeting 
rooms and an exhibit hall. The second 
floor will house the Engineering Societies 
Library as well as the facilities of the En- 
gineering Index. At the north end of the 
building, at street level but under the 
first floor, will be a cafeteria for employees 
and visitors, as well as kitchen and storage 
facilities. 

Rising above the second floor will be 
a tower with 16 floors of usable space plus 
a penthouse. It is contemplated that 14 of 
these floors will be used immediately for 
office space, with the other two floors re- 
served for future use. Provision has been 
made also for future addition to the build- 
ing at the rear (north) of the tower. 

The Turner Construction Company has 
been chosen as the contractor. The work- 
ing drawings are scheduled to be com- 
pleted by the end of August, and it is 
anticipated that the subcontracts will be 
awarded October 1. Ground breaking is 
planned for October 15, It is hoped that 
the building will be occupied during the 
early part of 1961. 

Of the $11,750,000 cost, $2,750,000 was 
available from the United Engineering 
Trustees, leaving $9 million to be raised. 
Of this, industry set out to raise $5.5 mil- 
lion, and the individual societies, through 
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Member Gifts Campaigns, the remaining 
$3.5 million. The AIEE goal is $900,000. 

In closing, Mr. Barrett stressed that the 
success of the campaign depends upon 
individual contacts of members at the 
Section level. 


Member Gifts Campaign 


W. E. Scholz, secretary of the AIEE 
Member Gifts Campaign Committee, then 
reviewed the progress of the campaign. 
To date, $773,991 had been received in 
AIEE pledges and contributions, or ap- 
proximately 86% of quota. These pledges 
and contributions were received from 
slightly more than 20,000 members, Sec- 
tion reports indicate that many members 
have yet to be contacted. Mr. Scholz stated 
that the campaign will be a success if 
every member is contacted. A total of 
21 Sections have exceeded their quotas. 
Among the leaders, with percentages of 
quota attained, are: Dayton, 182; Schenec- 
tady, 145; Sacramento, 131; Pittsburgh, 
130; Corpus Christi, 127; Mansfield, 124; 
and Richland, 121. 

Funds also have been contributed by 
the Sections themselves, as well as through 
their Student Branches and Ladies’ Aux- 
iliaries. Among these are $15,000 from the 
New York Section, $1,500 from the Florida 
West Coast Section, $1,248 from the Boston 
Section, $1,235 from the Maryland Section, 
$1,200 from the Los Angeles Section, $1,000 
each from the San Francisco and Con- 
necticut Sections, $580 from the Lehigh 
Valley Section, and $500 each from the 
Sacramento and Lynn Sections. During the 
discussion, a check for $557 was presented 
from the North Carolina Section by Dele- 
gate M. J. Mulhern. : 


Redistricting 

The subject of redistricting was reviewed 
by C. T. Pearce, vice-chairman, Adminis- 
tration Department. Effective August 1, 
1959, District, No. 14, the Allegheny—Ohio 
Valley District, will come into being. It 
will take in parts of Western Pennsylvania 
and Eastern Ohio,—in all, four Sections 
from District No. 2 and five Sections from 
District No. 11. 

Also planned, effective August 1, 1960, 
is the splitting of present District No. 7 
(South West District) into District No. 7 
(Mid-America District) and District No. 
15 (South West District), The Mid- 
America District would comprise the 
Arkansas, Kansas City, Oklahoma City, St. 
Louis, Tulsa, and Wichita Sections. 


Section Growth Awards 

The Section Growth Awards, for largest 
percentage gain in membership during the 
past year, were presented by Mr. Sheppard. 
These awards are made in two categories 
to the Smaller-than-Average Section and 
the Larger-than-Average Section. In each 
category, the first prize is a gavel and the 
second prize, a certificate. For the Smaller- 
than-Average Section, the winners were 
Jacksonville, first prize, and Hamilton, 
second prize; runners-up were Nebraska, 
Corpus Christi, and Miami. For the 
Larger-than-Average Section, first prize 
was awarded to Denver and second prize 
to Washington, D. C.; runners-up were 
North Carolina, San Francisco, and Boston. 
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Institute Finances 


W. A. Clark, chairman of the Finance 
Committee, presented a brief summary 
of Institute finances. The following ex- 
pense and income figures were presented: 


is that each Section have a good active 
Membership Committee chairman. The 
personal contact approach is by far the 
most effective means for gaining new mem- 
bers. November 1959 has been designated 
“Membership Month,” and a _ concerted 
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Year Expense 


1957-58 (Actual) ... 
1958-59 (Budgeted) ... 
1958-59 (Actual) eens 
1959-60 (Proposed Budget) .......... 
1959-60 (Revised Budget) ...........+0++ 


cccccccc rene Pl OTe DORs ccc ccccece Gls IBIOs cccccsseses$ 


1,820,349..... seeeees 


Income Reserve 
85,313 
peesecteses sla 
encece aueee 
Prete 
—27,949 





Much of the deficit, as stated earlier 
by President Hickernell, was the result of 
decrease in advertising revenue and the 
increase in number of Transactions pages 
published. 

Among the proposed remedies for cut- 
ting expenses are: cutbacks in public re- 
lations operations; reduction of District 
executive meetings from two to one a 
year, with resultant decrease in travel ex- 
penses; changes in rates of rebates to 
Sections for membership and _ transfers; 
change of dues ruling so that Associate 
Members over 30 would be assessed the 
same dues as Members; reduction in sta- 
tionery expense through reduction in num- 
ber of Committee letterheads; a 25% 
increase in the price of preprints to 
members and nonmembers; postponement 
of plans for a student quarterly; an in- 
crease in price to members of first bi- 
monthly to $5; an increase in registration 
fees at General Meetings from $5 to $6 
for members and from $8 to $10 for non- 
members, and at District Meetings from 
$3 to $5 for members and from $5 to $7 
for nonmembers; addition of registration 
fees for women; imposing a minimum fee 
of $5 for Technical Conferences; simpli- 
fication of election ballot procedures, and 
revision of travel allowance policy on 
Student Branches. 


Admission and Advancement 

Charles Concordia, chairman, Transfers 
Committee, reported results of the replies 
to a letter sent to all Section chairmen 
requesting information on transfer re- 
quirements and procedures. Many worth- 
while suggestions and comments were 
received from the 76 Sections which have 
replied to date. 

On transferral from Member to Fellow 
grade, 51 considered that the present 
requirements were just right, 4 that they 
were too lenient, 12 that they were too 
stringent, and 9 had no comment (which 
might be interpreted that these 9 Sec- 
tions were also satisfied with the present 
requirements). For the 12 cited, the aspects 
considered too stringent were: age or years 
in Member grade (5), number of Fellow 
references (3), technical qualifications (3), 
and lack of opportunity to apply _per- 
sonally (1). 

On transferral from Associate Member 
to Member grade, 71 considered that the 
present requirements were just right, 1 
that they were too lenient, 2 that they 
were too stringent, and 2 had no comment. 

R. K. Fairley, chairman of the Member- 
ship Committee, pointed out some of the 
essentials for successful membership cam- 
paigns. The most important consideration 
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drive is being planned to increase the 
membership in each Section by at 
least 10%. 


Educational Activities 

D. T. Michael, vice-chairman, Member- 
ship Committee, reported on the over- 
whelming success of the special study 
group courses offered by the New York, 
Boston, Cincinnati, Los Angeles, and 
Michigan Sections, and the Newark Sub- 
section of the Columbus Section. He stated 
that the courses are attended mainly by 
non-AIEE members and provide an ex- 
cellent opportunity for gaining new mem- 
bers. He urged all Sections to investigate 
the possibility of conducting such courses. 


National Technical Committees 


Technical Operations Department 
Chairman Hendley Blackmon outlined 
some of the problems involved in obtain- 
ing good Technical Committee personnel. 
The hardest job, he said, is that of finding 


‘ mittees receive good 


new members who are qualified and 
willing to work. It is vital that the com- 
recommendations 
from the Sections. Another important 
factor in choosing an individual is his 
availability for meetings. 

Points to remember in choosing candi- 
dates: hunt for likely candidates all 
through the year; recommend only those 
people you are sure are of the highest cali- 
ber; recommend bright young comers for 
subcommittees; recommend only AIEE 
members for committees (this is not a 
requirement for subcommittees); and 
make no commitments to proposed candi- 
dates. 

Section Activities 

The Conference closed with a briet 
discussion of Section activities. 

C. J. Grimm, chairman of the Student 
Branches Committee, cited the increase in 
co-operation between the Sections and 
Student Branches over the past few years. 
He also discussed a program for contacting 
graduates before commencement by means 
of cards, in order to obtain names of their 
prospective employers and addresses. These 
cards are forwarded to the appropriate 
Sections and will make it possible for the 
Sections to get in touch with the graduates 
concerning membership in the Institute. 

R. C. Mayer, Jr., of Raymond C, Mayer 
& Associates briefly described the pam- 
phlets and material available to the Sec- 
tions for public relations and recruitment 
purposes, with the emphasis on special 
75th Anniversary material which has been 
prepared. 

In closing, Chairman Sheppard stressed 
the importance of turning in Section 
meeting reports promptly. 





Maryland Section Women’s Auxiliary 


OFFICERS of the Wom- 
en’s Auxiliary of the 
AIEE Maryland Section 
are (sifting, left to 
right): Mrs. Ronald Du- 
mont, treasurer; Mrs. 
Edward Kaminski, 
chairman; Mrs. An- 
thony Schettler, vice- 
chairman; (standing, 
left to right): Mrs. 
J. M. Graff, recording 
secretary; and Mrs. 
J. W. Drenning, cor- 
responding secretary. 
The Maryland Section's 
Women's Auxiliary 
was founded 2 years 
ago and now has over 
100 members. The 
group has a project to 
underwrite a scholar- 
ship for an electrical 
engineering student at 
Johns Hopkins Univer- 
sity. 


Blakeslee-Lane, Inc., 
Photography 
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Board of Directors Meeting 
June 26, 1959, Seattle, Wash. 


IT IS THE CUSTOM, at the June meet- 
ing of the Board of Directors, to invite 
all of the new members whose election for 
the coming year has been announced at 
the Annual Meeting a few days earlier. 
Of the possible 47 old and new members, 
42 were present in Seattle on June 26, the 
last day of the 1959 Summer and Pacific 
General Meeting. In a 9 a.m. to 5 p.m. 
session, the Board considered 75 separate 
items of business and voted on 47 ques- 
tions. Some of the more important actions 
are briefly summarized as follows: 


Finances 


Approved the Auditor's report which 
appears on pp. 858-59 of the August 
1959 issue of Electrical Engineering; took 
some satisfaction from the fact that the 
deficit of $66,000 was $13,000 less than 


budgeted and $109,000 less than predicted 
in February (See Electrical Engineering 
p- 367). The book value of reserve funds 
was found to be $1,200,000. 


Organization 


Major changes were made in the organi- 
zation chart. The Admissions and Ad- 
vancements Department was discontinued. 
The Administration Department was ex- 
panded and renamed the General Ad- 
ministration Department (GAD). The new 
GAD will include the vice-presidents, and 
the chairmen of the Sections, Student 
Branches, Public Relations, Membership, 
and Transfers Committees. The Board of 
Examiners was assigned to the Profes- 
sional Development and Recognition De- 
partment. The Advisory Committee on 
Honors was added to those reporting 





before September 29. 


58-186 


59-116 
meter. Y. Saito, T. Hino 


59-178 
J. R. Harvey 


59-182 


59-187 
ers. S. Clare, W. O. Rowan 


59-210 


59-505 
ner, Jr 


59-509 
Kirkland 


59-511 


59-793 


Windeler 


59-492 





Conference Papers Open for Discussion 


Conference papers listed below have been accepted for AIEE Transactions 
and are now open for written discussion until September 29. Duplicate double 
spaced typewritten copies of each discussion should be sent to E. C. Day, Assistant 
Secretary for Technical Papers, AIEE, 33 W. 39th St., New York 18, N. Y., on or 


58-89 Application of Switching Transistors and Saturable Reactors in a High- 
Performance Servo. F. B. Cox, P. R. Johannessen 


A One-Watt Solar Power Plant. D. H. Smith 
58-1182 Status of Sampled-Data Systems. E. J. Jury 


Study of Thermal Deterioration of Kraft Pulps Using a Mass Spectro- 
Improved Systems for Recording Conductor Vibration. C. B. Rawlins 


Considerations Pertaining to the Design of an Electronic Telephone 
Switching System. B. Brightman, M. P. Tubinis 


Twenty Years’ Experience with Outdoor Single-Tank Oil Circuit Break. 
Transmission Aspects of an Electronic Switchboard Employing Time 
Division Multiplexing. J. C. Perkins 

Deep Ground Beds for Cathodic Protection. §. E. Trouard, E. A. Wag- 
A Transportation System for Carrier Systems Up to 156 Kc. Bess M. 
The Use of D-C Overpotential Testing as a Maintenance Tool in the 
Industrial Plant. W. A. Weddendorf 

Design of Polyethylene-Insulated Multipair Telephone Cable. 4. S. 
Multiple-Unit Operation of Diesel and Electric Locomtives on the 
Milwaukee Road. Laurence Wylie 

Preprints may be purchased at 50¢ each to members, $1.00 to nonmembers, 


if accompanied by remittance or coupons. Please order by number and send 
remittance to: AIEE Order Department, 33 W. 39th St., New York 18, N. Y. 
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directly to the Board of Directors. Other 
departments remain unchanged. 


Constitution and Bylaws 


The adoption of the new constitution 
was announced at the Annual Meeting on 
Monday, June 22. Streamlining the con- 
stitution required the transfer of much 
material to the bylaws. The Board voted 
this transfer without intent to modify the 
policy or regulations involved. The Con- 
stitution and Bylaws Committee will 
undertake to edit and integrate this ma- 
terial into a modernized set of bylaws as 
soon as possible. There were, however, 
several substantial bylaw amendments 
voted: 


1. Section allotments will, in the future, 
be based on $1.30 for Fellows and Mem- 
bers and $1.00 for all other dues-paying 
members in the Section territory. 

2. Reduction of dues for the first 6 years 
of membership will, in the future, be 
limited to those under age 30. 

3. Future elections of institute officers 
will require a membership ballot only in 
case there is a contest resulting from more 
than one nomination for an office. 


New Districts 

A new district, the Allegheny-Ohio 
Valley District No. 14, was created by 
taking four Sections from the eastern part 
of District No. 11 and five from the west- 
ern half of District No. 2. Effective August 
1, 1959, Johnstown, Pittsburgh, Ridgeway, 
and Sharon Sections, formerly of Distwict 
No. 2; and Akron, Canton, Cleveland, 
Ohio Valley, and West Virginia Sections, 
from District No. 11, with all of their as- 
sociated territories, Branches, and Subsec- 
tions will be joined together and hence- 
forth known as District No. 14. W. H. 
Chase, former vice-president from District 
No. Il, was elected to head District No. 14 
for the 2-year term beginning August 
1, 1959. A. W. Rauth of Jackson, Mich., 
was elected to complete the term as vice- 
president from District No. 11. 

‘The Board also authorized the splitting 
of District No. 7, effective August 1, 1960. 
The new District thus created will be 
known as the Southwest District No. 15, 
to include the Beaumont, Corpus Christi, 
El Paso, Houston, Mexico, New Mexico, 
North Texas, Pan Handle Plains, Shreve- 
port, and South Texas Sections. District 
No. 7, then to be known as the Mid- 
America District, will include the Arkan- 
sas, Kansas City, Oklahoma City, St. Louis, 
Tulsa, and Wichita Sections. The District 
No. 7 Executive Committee will choose the 
vice-president to represent District No. 15 
for nomination and election by the usual 
process in the spring of 1960. 


Student Publication 

The Board approved and appropriated 
funds for the inauguration in September 
of a new student publication to be sent 
periodically to the student members of 
AIEE and other electrical engineering 
students, in the colleges where AIEE has 
Branches. This will be in addition to the 
monthly magazine, Electrical Engineering, 
and other publication privileges now en- 
joyed by student members. 
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Fellows Elected 


Some 27 Members, recommended by the 
Board of Examiners, were elected to the 
grade of Fellow of the Institute. Pictures 
and brief biographical sketches available 
appear elsewhere in this issue of Electri- 
cal Engineering. Others will appear sub- 
sequently. 


Honorary Member 


E. B. Robertson (M '24, F ’45), president 
of the AIEE in 1953-54, was elected an 
honorary member of the Institute. 


Forum of 


European Universities Recognized 


A total of 12 leading universities and 
technical colleges in Europe were approved 
by the Board of Directors. Their graduates 
will be accepted as voting members of the 
Institute on the same basis as graduates 
of Engineers’ Council for Professional De- 
velopment accredited curricula in the 
United States. 


Next Meeting 


The Board will meet next in Chicago, 
Ill., during the 1959 Fall General Meet- 
ing on Friday, October 16. 


Technical Committee Chairmen 


THE 20TH FORUM of Technical Com 
mittee Chairmen was held on Wednesday 
June 24, in the Olympic Hotel, Seattle, 
Wash., during the Summer and Pacific 
General Meeting. Valuable information 
for the incoming chairmen was given in 
four prepared talks on the following sub- 
jects: (1) Institute meetings and papers, 
(2) AIEE-Institute of Radio Engineers 
(IRE) relationships, (3) how West Coast 
members can help advance the Institute's 
technical work, and (4) Institute activities 
and organization. The meeting was called 
to order by Hendley Blackmon, chairman 
of the Technical Operations Department 
(TOD), and the Forum was opened by 
President L. F. Hickernell, who gave the 
first talk. 


Institute Meetings and Papers 


Valuable data were presented by Presi- 
dent Hickernell on meetings and papers 
since the time of the first meeting, held in 
Philadelphia, Pa., October 7-8, 1884, to 
the present. From prepared charts and 
tables of attendance at meetings and the 
number of papers presented, President 
Hickernell analyzed, on the basis of at- 
tendance per paper, the statistics for all of 
the General Meetings and District Meet 
ings for the period from 1946-47 until 
1958-59. Special Technical Conferences, 
which were AIEE sponsored and those 
which were jointly sponsored, were ana- 
lyzed from the time of their inaugura 
tion in 1947-48 to 1958-59. Attendance per 
paper was considered by the speaker to 
be the best yardstick yet devised for fore- 
casting attendance and evaluating per- 
formance, provided suitable correction 
factors are applied for location and busi 
ness conditions. District Meetings in par- 
ticular were found to be very sensitive 
to these factors. During the period of 
analysis, the membership increased from 
26,470 to 53,827, or more than doubled. 
In general, while the number of papers 
over the Il-year period for the General 
Meetings increased over threefold, the 
attendance per paper decreased from 17.0 
to 10.7. For the District Meetings, the 
number of papers presented had increased 
fivefold but the attendance per paper had 
decreased 19.8 to 8.1. For the AIEE 
Special Technical Conferences, while the 
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number of papers presented increased 
3.8 times, the attendance per paper in- 
creased from 12.5 to a high of 22.5 in 
1952-53, and gradually decreased to 18.7 
In respect to the jointly sponsored Special 
Technical Conferences, while the number 
of papers presented was increased twelve- 
fold, the attendance per paper increased 
from 7.6 to a high of 28.3 in 1952-53 and 
then declined rapidly to 17.8. In conclu 
sion, President Hickernell explained that 
the data were presented only to try to 
clarify the problem; it was the function of 
a separate committee under TOD, which 
has the matter under study, to find a 
solution. As observations for consideration, 
he pointed out that currently, Chicago 
has two large annual meetings, the 
National Electronics Conference and the 
American Power Conference. If several of 
the Technical Divisions could participate 
more actively in those annual events, it 
might be possible to eliminate the Fall 
General Meeting. 

It was suggested that within a few years, 
there might be 15 Districts of which 10 
might wish to continue District Meetings 
or hold joint District Meetings. A pattern 
should be established which would avoid 
more than five in one administrative year 
and, with the Fall General Meeting dis- 
continued, some of the District Meetings 
could be returned to September and Nov- 
ember. In some areas, Technical Divisions 
and Districts might hold joint meetings. 

Some Special Technical Conferences now 
held as annual conferences might be held 
biennially. In some areas, perhaps two or 
more of these conferences might be com- 
bined profitably. 


AIEE-IRE Relationships 


The subject of relationships between 
AIEE and IRE was discussed by E. I. 
Green, who pointed out that this matter 
has been receiving attention for a number 
of years and as a result, close co-operative 
relationships have been established in a 
number of areas; for example, on student 
branches, on technical conferences, etc. 
Recently, IRE approached AIEE suggest- 
ing that a joint study be made of the 
possibility of achieving increased co-opera- 
tion through encouragement of joint tech- 
nical committees, joint student branches, 
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joint section meetings, and reciprocal en- 
trance to equivalent membership grades. 
This proposal led to the establishment of 
a subcommittee of the Planning and Co- 
ordination Committee assigned to review 
AIEE-IRE relationships. 

The subcommittee concluded that the 
over-all problem of AIEE-IRE interrela- 
tionships is rather complex and full un- 
derstanding requires considerable famili- 
arity with the operations of the two socie- 
ties. This matter, moreover, is related to 
problems of AIEE organization and activ- 
ities, which are under study as reported 
by another forum speaker, Dean Lewis, 
and is also related to problems of unity in 
the engineering profession. The majority 
opinion in AIEE favors across-the-board 
co-operation with IRE on a full partner- 
ship basis, looking toward an eventual 
unified electronic and electrical engineer- 
ing association. 

Subsequent to the Forum meeting, the 
AIEE Board of Directors accepted the 
IRE proposal to study ways of obtaining 
closer co-operation between the two socie- 
ties. 


How West Coast Members Can Participate 
in Techncial Activities 


Ways in which the West Coast members 
can help advance the Institute's technical 
work were outlined by C. T,. Hatcher, 
vice-chairman, TOD. The speaker advo- 
cated activity in a technical group in the 
member's local Section, participation in 
the work of a national technical commit- 
tee, and working through established 
TOD channels. To become active in a 
technical group, Mr. Hatcher suggested 
that if such a group is nonexistent for a 
particular subject, the member should 
request the Section to investigate with the 
intention of forming a group. 

In regard to participation in national 
technical committee work, a member, if 
he feels that he is qualified and willing to 
work, should send to the chairman of the 
technical committee in February a short 
summary of his qualifications or arrange 
for the Section chairman, company, or an 
authority in his field to sponsor him to 
the technical committee chairman. If it 
should be impossible to become affiliated 
with the main technical committee, mem- 
bers on the West Coast should try to be 
appointed to a task group, because most 
of the work is carried on by correspond- 
ence. Participation in specialized projects 
of a national technical organization re- 
sults in a feeling of satisfaction and 
achievement. 

In recent years, the Divisions and com- 
mittees have realized the desirability of 
increasing participation on the part of 
West Coast members. The chairman of 
TOD has requested all Division chairmen 
to adjust Division structures to meet the 
need for developing papers for Pacific 
General Meetings. It was also suggested 
that in addition to the new West Coast 
Subcommittee, established by the Ad- 
ministrative Committee at the direction 
of TOD, the Divisions should have West 
Coast committees to cover their respective 
fields. If a particular committee does not 
have a West Coast subcommittee, a com- 
munication should be addressed to the 
national committee chairman suggesting 
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tormation of such a subcommittee listing 
a number of possible members and offer- 
ing to help organize the new subcommit- 
tee. 

With respect to working through es- 
tablished TOD channels, C. T. Hatcher 
explained that in each District, there is an 
officially appointed TOD representative; 
these representatives form a subcommittee 
of TOD. Any member who has a basic 
idea that cuts across a number of Techni- 
cal Divisions should bring the idea to the 
attention of the TOD representative who 
will present it to the department. In addi- 
tion, TOD has a West Coast Subcommit- 
tee which serves as an office to collect, 
correlate, and reflect West Coast views on 
any TOD matters of major interest with 
the intention of guiding, stimulating, and 
steadily improving the technical caliber of 
the Pacific General Meetings. 


Institute Activities and Organization 


A preliminary report of the Special 
Task Force appointed by the Board of Di- 
rectors to study ways and means of im- 
proving the organization to keep pace 
with the rapidly advancing art and to 
meet the needs of younger members was 
given by Director W. A. Lewis, chairman 
of the Special Task Force. The prelimi- 
nary report advocated the establishment 
of national technical groups, a new activi- 
ties committee, greater flexibility in pub- 
lications, memberships available in tech- 
nical groups, Section representatives, and 
broader representation on the Board of 
Directors. 

It was stated that national technical 
groups should be established as soon as 
100 or more members have indicated 
interest in the subject. The activities of 
each national technical group would be 
planned and directed by the correspond- 
ing technical committee in its area. 

To keep up with new developments in 
the field, a new activities committee or 
division was proposed. This committee or 
division could function under TOD and 
consider all suggestions for new technical 
activities or changes in present activities 
submitted by members. It would have 
authority to establish a temporary techni- 
cal committee under its own supervision 
or initiate a new activity when necessary. 
Technical activities would not remain 
permanently under the jurisdiction of the 
new activities committee, but, as soon as 
they were reasonably well established, 
they would be transferred to one of the 
existing Divisions. The primary purpose 
in recommending the establishment of the 
new. activities committee is to provide a 
separation between responsibility for op- 
erating an existing organization and for 
establishing major modifications in the 
structure of the organization to meet new 
needs. 

To provide greater flexibility in publi- 
cations, the Special Task Force recom- 
mended authorizing each Division to es- 
tablish its own bimonthly type of publica- 
tion, and possibly permitting a technical 
group to set up a separate publication. 
Permission for a separate publication 
would be granted only when a technical 
group and its members could and would 
accept the financial and technical respon- 


sibility for the proper conduct of the pub- 
lication in a manner which would co- 
ordinate with the over-all activities of the 
Institute. In developing these publica- 
tions, effort would be made to minimize 
duplication in such a way that all mem- 
bers of the Institute could receive the 
annual Transactions involving all Trans- 
actions papers without prohibitive in- 
crease in cost. In some cases, desirable 
features of the plan might be achieved by 
including additional material in the bi- 
monthly proceedings, if so arranged that 
the material of transitory interest would 
not be included in the bound Transac- 
tions. Technical groups would be author 
ized to make arrangements for their mem- 
bers to subscribe in advance for preprints, 
committee reports, and other matter spon- 
sored by the group. With such a plan, it 
is believed that major departures from 
the existing publication policy would be 
minimized and the advantages of publica- 
tion by Division grouping retained. How- 
ever, technical groups would still have the 
privilege of developing a separate publica- 
tion, if convinced that such a publication 
was essential for the proper development 


of the technical activity as a part of the 
entire activity of the Institute and if such 
groups were prepared to support the sepa- 
rate publication. 

Sections would be given the opportunity 
to select an official representative on each 
technical group organized. The Special 
Task Force also recommended that a way 
should be developed immediately whereby 
the nomination of Institute directors to 
represent the various areas of technical 
activity would be possible. 

After the presentations, many views 
were expressed by officers, chairmen of 
Departments, and committee members, in- 
cluding the experiences gained from ex- 
pansion in the Los Angeles and San Fran- 
cisco Sections. The need for more advance 
long-term planning was recognized and 
views were expressed that the present 
committees who are chiefly concerned 
with immediate operating problems are 
not in a favorable position for long-range 
planning work. Enthusiasm was expressed 
for the work done by the technical com- 
mittees and Divisions and ways were sug- 
gested to take back ideas that originated 
in the Forum. 


Papers Presented at the 1959 ATEE 


Summer and Pacific General Meeting 


A LISTING of the papers presented at the 
Institute’s 1959 Summer and Pacific Gen- 
eral Meeting and Air Transportation Con- 
ference, June 21-26, Seattle, Wash., follows. 
Copies of numbered papers only are avail- 
able to members for 50¢ each and to non- 
members for $1.00 each. Send order and 
remittance to: AIEE Order Department, 
33 W. 39 St., New York 18, N. Y. Papers 
marked CP* have not been printed by the 
Institute. 


Chemical Industry 


CP.* An Arabo-Galactan Industry for the 
Pacific Northwest. M. Adams, State 
College of Washington. 
CP59-989. Pozzolan Production at the Priest 
River Dam. E. N. Klemgard, State 
College of Washington; A. E. Strom, 
Grant County PUD. 
Trends in Ground Bed Design for 
Cathodic Protection of Underground 
Structures. A. P. Landry, I. N. 
Howell, Southern Bell Tel. & Tel. 
Co. 
Deep Ground Beds for Cathodic Pro- 
tection. S. E. Trouard, E. A. Wagner, 
Jr., New Orleans Public Service, Inc. 
Cathodic Protection Applications at 
the Hanford Works. C. S. Bucholz, 
General Electric Co. 
CP.* Theory and Practice of Paint Appli- 
cation. G. Martin, Parker Paint Mfg. 
Co., Inc. 


59-505. 


59-821. 


Insulated Conductors 


59-496. A 35-Kv Polyethylene Insulated Cable 
Installation. G. J. Crowdes, Simplex 
Wire and Cable Co. 

CP59-972. Operating Experience with Thermo- 
plastic Insulated Wire and Cable in 
Chemical Plants—Progress Re 
No, 2. M. M, Gilbert, E. 1. du Pont 
de Nemours and Co. (Inc.) 

CP59-892. The Texada Island Submarine Cable 
Crossing. P. J. Croft, British Colum- 
bia Power Commission. 


Institute Activities 


Rotating Machinery 


57-130. A New Stator Coil Transposition for 
Large Machines. W. L. Ringland, 
_. T. Rosenberg, Allis-Chalmers Mfg. 
Co. 

The Polyphase Induction Machine 
with Solid Iron Rotor. N. Kesava- 
murthy, P. K. Rajagopalan, Indian 
Institute of Technology. 

Constant Frequency A-C Power Using 
Variable Speed Generation. R. D. 
Jessee, Westinghouse Electric Corp.; 
W. J. Spaven, Walter Kidde & Co., 
Inc. 


Basic Sciences 


59-917. Mixed Transcendental and Polyno- 

mial Transforms. O. J. M. Smith, 

University of California. 

CP59-918. The Analysis of Sampled-Data Sys- 
tems with Nonlinear Elements. R. E. 
Andeen, Sperry Rand Corp. 

CP.* Analysis oP ulse Duration Sampled- 
Data Systems with Linear Elements 
R. E. Andeen, Sperry Rand Corp. 
Recurrence Relations in the Solution 
of a Certain Class of Nonlinear Sys- 
tems. A. A. Wolf, University of 
Pennsylvania. 


Research in the Universities and Research 
Institutions 


CP59-1007. Graduate Study and Research in 
Electrical Engineering at the Univer- 
sity of California. S. Silver, R. M. 
Saunders, University of California. 

CP59-882. High-Voltage Research in a College 
Laboratory. L. N. Stone, Oregon 
State College. 

CP59-936. Preliminary Design of Hydrological 
Data Telemetering <n L. A. 
Beattie, G. G. Hespelt, L. M. Max- 
well, University of Ie Idaho. 

CP59-884. An Aviation Hazard Light for Mid- 
Span Operation on Power Transmis- 
sion Lines. H. J. Dana, State College 
of Washington. 

CP59-1030. Academic and Industrial Electrical 

Research for Future Space Vehicles. 
Karl Martinez, Boeing Airplane Co. 


ELECTRICAL ENGINEERING 





CP.* Electricity for Space Vehicles. 
V. Hart, Boeing Airplane Co. 


Safety 


CP59-975. Hazard Control in Electrical Test- 
ing. J. V. Grimaldi, General Electric 
Co. 

CP59-923. Electrical Safety Regulations in the 
United States, Canada, and Europe. 
L. D. Price, H. P. Michener, Na- 
tional Electrical Manufacturers Asso- 
ciation. 

CP59-940. 120-Volt Three-Wire Receptacles 
and their Attachment Plugs. C. F. 
Dalziel, University of California. 

CP.° Mouth-to-Mouth Resuscitation 
(Film). A. Gordon, Children’s Hos- 
pital, Los Angeles, Calif. 


Domestic and Commercial Applications 


CP59-1022. The 1959 National Electrical Code. 
H. H. Watson, General Electric Co. 

CP59-999. The Impact of Electric Heating on 
a Public Utility. D. H. Ohney, Wash- 
ington Water Power Co. 

CP59-948. A Control-Free Earth Heat Pump. 
R. A. Balch, Line Materials Indus- 
tries. 

CP.°® Trials and Tribulations of a Heat 
Pump. K. M. Wood, Wood & Land- 
erholm. 


Chemical Industry 


CP59-984. The Pacific Northwest Chlorine- 
Caustic Industry. J. Judy, Hooker 
Chemical Corp. 

CP.* New Products from the Forests. 

M. D. Strickler, State College of 
Washington. 
High-Speed Restarting and Protec- 
tion of Large Synchronous Motors. 
C. L. Phillips, General Electric Co.; 
M. H. Yuen, Bechtel Corp. 

CP59-891. High-Speed nny | of Circuit 
Breakers on Systems Utilizing Syn- 
chronous Motors. R. V. Shepherd, 
W. R. Morton, General Electric Co. 
Battery Impedance: Farads, Milli- 
ohms, Microhenries. E. A. Willihn- 
ganz, P. Rohner, C&D Batteries, Inc. 


Power Generation 
59-880. Measurements of Hydraulic Turbine 
Windage and Friction Losses. R. L. 
Krahn, U.S. Army Corps of Engi- 
neers. 
Performance of Large Waterwheel 
Generator Pivoted Pad Thrust Bear- 
ing Determined by Tests under Nor- 
mal Operating Conditions. R. A. 
Baudry, E. C. Kuhn, G. D. Cooper, 
Westinghouse Electric Corp. 
Automatic Controls of Hydroelectric 
Stations of the B. C. Electric Com- 
pany, Ltd. S. R. Hayden, E. P. 
Ehmayer, H. A. Baumann, R. §. 
Moulds, B. C. Engineering Co., Ltd. 
CP59-933. Electric Features of the Niagara 
Power Project. J. Saloma, Charles T. 
Main, Inc. Presented by L. M. Berry. 


Relays 


CP59-796. System Swing Detector Relay. J. N. 

Haroian, Idaho Power Co. 

An Automatic Trip-and-Carrier Test 

for Phase Comparison Carrier Cur- 

rent Relays. R. W. Hirtler, The City 
of Los Angeles Dept. of Water and 
Power. 

Special Circuits for Ground Relay 

Current Polarization from Autotrans- 

formers Having Delta Tertiary. P. A. 

Oakes, Idaho Power Co. 

CP59-798. Optimum System and Motor Protec- 
tion through Proper System Ground- 
ing and Relaying. R. W. Swarthout, 
General Electric Co.; R. C, Dickson, 
Phelps Dodge Copper Refining Corp. 


59-775. 


Rotating Machinery 
59-684. Electronic Surge Testing of Universal 
Armatures with Null Detection. 
H. R. Weed, Ohio State University. 
CP59-803. Amplitude Build-Up during Ac- 
celeration of Oscillatory Systems Pos- 
sessing Several Degrees of Freedom. 
O. I. Elgerd, University of Florida. 


SEPTEMBER 1959 


Radiation Effects Symposium I: Economic 
and Engineering Aspects of Nuclear Power 


CP59-1020. The Economic Utilization of Nu- 
clear Power. H. Vann, Atomic Energy 
Commission. 

CP59-983. Some Control and Auxiliary Power 
y aE of Nuclear Power Plants. 

. R. Jones, Westinghouse Electric 


Corp. Effects Problems in Elec- 
tronic Design. D. M. Newell, P. S. 
Miglicco, Convair. 


Industrial and Commerical Power Systems 


CP59-815. Electrical Distribution in British 
Industrial Plants. H. Clay, McLellan 
and Partners. 

CP59-816. Gas Turbine Drive for Industrial 
Power Generation. Z. §. Stys, Brown 
Boveri Cor 

CP59-977. A New Tppressh to Commercial 
Building Power Distribution. C. F. 
Hanson, Pacific Telephone and Tele- 
graph Co. 


Optimum Nonlinear Control 


CP59-836. Switching Criteria for Certain Con- 
tactor Servomechanisms with Arbi- 
trary Inputs. C. A. Anderson, Max- 
well Air Force Base. 

CP59-837. Modified Optimum Nonlinear Con- 

trol. T. Mitsumaki, Hitachi Central 

Research Lab. 

A Practical Standard Transistorized 

Optimum Response Controller. K. 

Chen, Westinghouse Electric Corp.; 

D. R. Little, Curtiss-Wright Corp. 

CP59-840. Dual Mode Relay Servos. R. N. 
Buland, Aeronutronic Systems Inc.; 
N. Furumoto, University of Cali- 
fornia. 


59-838. 


Telemetering System Considerations 


CP.* Real Time Flutter Analysis by FM/ 
FM Telemetering. H. Darby, 
L. E. Nackley, Convair. 

CP.* Techniques for More Realistic Evalu- 
ation of Telemetering Pickups. R. O. 
Smith, Paul Lederer, National Bu- 
reau of Standards. 

CP59-995. A Linear Programming Technique 
for Increasing Telemetry Systems Re- 
liability. S. Moglewer, Northrup Di- 
vision. 

CP59-942. Digital Data Handling Techniques 

of Telemetering in Integrated Sys- 
tems. L. K. Hedding, Union Switch 
and Signal. 
Telemetering Requirements for In- 
flight Environmental Measurements. 
M. R. Beckman, U. S. Naval Missile 
Center. 


Electric Heating in Schools, Churches, 
etc. 


CP59-1001. General Aspects of Electric Heating 
for School Rooms. W. G. Potter, 
Edward L. Weigand Co. 

CP59-926. Electric Heating for Schools. B. A. 
— Beverly A. Travis & Associ- 


CP59-1005. "Flectric Heating in Churches. L. N. 
Roberson, Roberson, Inc. 

CP59-927. Electric Floor Heating by Steel Grid 
Mesh System. G. E. Hutchcroft, H. P. 
Gluckman, Los Angeles Dept. of 
Water and Power. 


Power Generation 


59-877. Power Plant Control Board Loca- 
tions and Operations. E. G. Norell, 
Sargent and Lundy. 

CP59-878. Minimum Recommended Protection 
for Unit-Connected Steam Stations 
AIEE Working Group on Steam Sta- 
tion Protection of the Power Genera- 
tion Committee, D. M. Sauter, chair- 
man. 

CP59-866. Automatic Power Control of a Seed 
and Blanket Power Reactor Plant 
through Use of a Cyclic Device and 
Contactor Control System. R. Sau- 
cedo, Westinghouse Bettis Atomic 
Power Dept.; D. J. Ford, University 
of Pittsburgh. 


Institute Activities 





PREPRINT PRICES 


50¢ to Members 
$1.00 to Nonmembers 


ALL MAIL ORDERS must be accom- 
panied by remittance in full or 
coupons. 


COUPON BOOKS in ten-dollar de- 
nominations may be purchased. 


NUMBERED PAPERS only are avail- 
able. 


SEND ORDER and remittance to: 
AIEE Order Department 
33 West 39th Street, 
New York 18, N.Y. 











CP59-935. Report of Working Group on Hy- 
draulic Governor Applications. G. J. 
Vencill, Union Electric Co. 


System Engineering, Substations, and Re- 
lays 
59-916. Integration of Brownlee into the 
Idaho Power Company System. D. R. 
Russell, C. N. Teed, L. O. Evans, 
M. E. Byrne, Idaho Power Co. 
Design, Construction, and — 
ot Brownlee Hydroelectric velop- 
ment. G. B. Soule, T. R. Heikes, 
B. Mitchell, O. E. Schaufelberger, 
Idaho Power Co. 
Underfrequency Protection of Power 
Systems for System Relief Load 
Shedding—System Splitting. C. F. 
Dalziel, University of lifornia; 
E. W. Steinback, Kaiser Engineers. 
Design Features of Bulk Power Sta- 
tions on the Southern California Edi- 
son Company System. O. R. Bulkley. 
Southern California Edison Co. 


Computing Devices 


CP.° Automatic Checkout—A Data Proc 
essing Problem. E. R. Woods, Con- 
vair. 

CP.° A 400-Channel Automatic Data Ac- 

uisition and Interpretation System 
(Dassy). S. Rogers, Convair. 

CcP.* Foxy—A Solid-State Analog Memory 

for Functions of Two Variables. 
P. C. Sheretz, L. J. Kamm, L. E. 
Steffin, Convair. 
Cathode Ray Oscilloscope Instru- 
mentation for High-Speed Digital 
Computer. L. C. Hedrick, Tektronix. 
Inc. 


Radiation Effects Symposium II: Effects 
of Radiation on Materials 


CP.° Nature of Radiation. D. G. Maeder, 
Oak Ridge National Laboratory. 

CP.* Effects of Irradiation in Materials. 
D. K. Holmes, Oak Ridge National 
Laboratory. 

CP.* Health Physics and the Effects of 
Radiation in Man. R. H. Ritchie, 
Oak Ridge National Laboratory. 


Uses of Aluminum Conduit and Conduc- 
tors in Industry 


CP59-769. The Use of Aluminum Conduit in 
Industry. H. Esch, Kaiser Aluminum 
and Chemical Sales, Inc. 

CP59-1029. Kitimat Smelter—The Auxiliary 
Power Distribution System and its 
Use of Insulated Aluminum Con- 
ductors. Y. Kato, M. F. Wilding, 
Aluminum Co. of Canada, Ltd. 


Control Systems 
59-682. Input-Output Relationships for Mul- 
tisampled-Loop Systems. G. C. Len- 
daris, E. I. Jury, University of Cali- 
fornia. 

Analysis of Nonlinear Sampled-Data 
Control Systems, Part I. E. Kinnen, 
J. Tou, Purdue University. 
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59-829.  Anatysis of Nonlinear Sampled-Data 
Control Systems, Part II, E. Kinnen, 
J. Tou, Purdue University. 

Design of Continuous Linear Control 
Systems for Minimum Probabilistic 
Error. J. Zaborsky, Washington Uni- 
versity; J. W. Diesel, McDonnell Air- 
craft Corp. 

Design of Sampled-Data Control Sys- 
tems for Minimum Probabilistic Er- 
or. J. Zaborszky, Washington Uni- 
versity; J. W. Diesei, McDonnell 
Aircraft Corp. 

Optimization of Multioutput Linear 
Time-Varying Systems Subject to 
Multiple or Redundant Nonstation- 
ary Inputs. E. L. Peterson, General 
Electric Co. 


59-840 


59-832 


lonic Systems 


Practical Considerations of an lon 

Propulsion System. A. E. Lennert, 

The Martin Co. 

CP59-834. A Nuclear-lonic System for Space 
Flight. J. E. Cobb, G. B. Shook, 
W. E. Cutler, Lockheed Aircraft 


59-833 


Corp 
cr.* Optimum Power Generation from a 
Moving Plasma. J. L. Neuringer, Re- 
public Aviation Corp 
Some Effects of Hypersonic Ionization 
on the Design of t.ectrical and Liec- 
tronic Components. W B. Sisco, 
]. M. Fiskin, Douglas Aircraft Co., 
Inc. 


59-885 


High-Temperature Equipment 


CP59-902. Design and Development of an Air- 
borne Alternating-Current Genera- 
tion and Distribution System for Use 
in 600 F Ambients. J. J. Pierro, 
North American Aviation, Inc. 

A Sohd Rotor A-C Generator for 

High-Temperature Electrical Systems. 

T. Bateman, General Electric Co, 

Generator Insulation Systems Devel- 

opmeut for Mach $ Aircraft. W. B. 

Penn, R. L. Balke, F. M. Precopio, 

General Electric Co. 

CP59-865. Bearing Systems for High-Tempera- 
ture Aircraft Generators. G. D. Brad- 
ley, General Electric Co 

59-771 Development of Fuses and Terminals 
for High-Temperature Applications 
W. F. Bonwitt, H. Buttner, Burndy 
Corp. 


59-848 


59-864 


Rotating Machinery 
59-976. A Variable-Speed Reversible Drive 
Using an Induction Motor. G 
Hausen, P. P. Biringer, G. R. 
Slemon, University of Toronto. 
Generalized Variable-Speed Motors, 
Frequency Convertors and Variable- 
Speed Drives. P. K. Charlu, P.S.G. 
College of Technology 
CP59-929. Veneer Lathe Drives in New Guinea. 
T. M. Googin, Consolidated Purchas- 
ing and Design, Inc.; R. P. Blei- 
kamp, Westinghouse Electric Corp. 


CP59-811. 


System Planning 


CP59-908. A Practical Approach to Economic 
Load Dispatching between Intercon- 
nected Utility Companies. E. J. Bur- 
dick, Radio Corp. of America; Amer- 
ico Lazzari, Arizona Public Service 
Co. 

CP59-858. Billing for Economy Energy in a 
Power Pool. P. G. Lubisich, Los 
Angeles Dept. of Water and Power. 

59-263 230-Kv vs 60-Kv Subtransmission. 
V. W. Ruskin, A. Langmuir, B. C. 
Engineering Co., Ltd, (Re-presented 
for discussion only) 

CP59-802. A New Approach to Load Research. 
G. B. Tupper, Westinghouse Electric 
Corp.; L. H. Newman, Ebasco Serv- 
ices, Inc. 

An Introduction to the Study of 
System Planning by Operational 
Gaming Models. J. K. Dillard, West- 
inghouse Electric Corp.; H. K. Sels, 
Public Service Electric and Gas Co. 


Environmental Effects on Electrical In- 
sulation 


59-800. A Study of the Effects of Corona on 
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Malone}: 7. E. J. McMahon, D. E. 
aloney; J. R. Perkins, E. 1. du 
‘ont de Nemours Co., (Inc.) 

CP 59-963. Radiation Degradation of Poly- 
oxymethylene and Polypropylene. 
L. M. Epstein, Westinghouse Electric 
Corp. 
Postirradiation Thermal and Elec- 
trical Properties of Magnet Wire In- 
sulation. ? W. Kallander, Naval Re- 
search Laboratory. 
A Calculation of Absorbed Dose from 
Neutrons. C. H. Cheek, V. J. Linnen- 
bom, Naval Research Laboratory. 
Electron Attachment and its Effect 
on Prebreakdown Currents in Gases. 
R. Gebaile, University of Washing- 
ton. 


Data Communication 


59-890. Simulation of Data Switching Systems 
on a Digital Computer. F. J. Gross. 
Bell Telephone Labs.. Inc. 

A High-Volume High-Speed’ Weather 
Information Distribution System. 
E. E. Schwenzfeger, Bell Telephone 
Labs., Inc. 

Design Aspects of AM Digital Trans- 
mission Systems. C. R. Fisher, Strom- 
berg-Carlson Co. 

Connecting an Asynchronous Data 
Source to a Synchronous Data Trans- 
mission System. F. E. Froelich, Bell 
Telephone Labs., Inc. 


59-812 


Indicating and Integrating Instruments 


CP59-875. Principles and Considerations in the 
Design of a Hall Multiplier. T. Bara- 
butes, W. J. Schmidt, Westinghouse 
Electric Corp. 

CP59-876. Thermal Voltage Converters for 
Accurate Voltage Measurements to 
30 Mc. F. L. Hermach, National Bu- 
reau of Standards. 

CP59-997. Linearity Tests of A-C Voltage Di- 

viders. N. E. Morrison, Electro- 

Measurements, Inc. 

Correlation of Measured and Calcu- 

lated Substation Ground Grid Resist- 

ance. A. L. Kinyon, Bonneville Power 

Administration. 


59-805. 


Solar Power in Space 


CP59-903. Solar-Mechanical Power Plant De- 
sign Problems. J. M. Stem, Wright 
Air Development Center, USAF. 
Optimum Reflector-Absorber Geome- 
try for a Solar Generator. R. W. 
Stineman, Boeing Airplane Co. 
CP59-886. Photovoltaic Solar Energy Con- 
verters for Space Vehicles—Present 
Capabilities and Objectives. A. B. 
Francis, W. W. Happ, Lockheed 
Aircraft Corp. 
CP59-904. A Thermionic Power Supply Using 
Soler Heat for Snace Application. 
E. F. Casey, G. Street, Jr., General 
Electric Co. 


59-869. 


High-Temperature Equipment 


59-883. New Materials for Transformer-Rec- 
tifier Unit High-Temperature Air- 
craft. J. G. Hoop, D. K. McIlvaine, 
Westinghouse Electric Corp. 
CP59-905. Electrical Components for 600 F 
Control Circuit. K. A. Teumer, 
Sundstrand Aviation. 
CP59-900. Component Parts Status for 600 F 
Aircraft. Generator Control. J. P. 
Hanna, J. F. Scoville, General Elec- 
tric Co, 
Computer Evaluation of High-Tem- 
perature Aircraft A-C Electrical Sys- 
tem Designs. W. E. Sollecito, D. A. 
Swann, General Electric Co. 
CP59-967. 600 F Constant-Speed Drive-Me- 
chanical Traction Type. J. J. Jaquith, 
C. A. Sandner, Lycoming Division, 
AVCO. 


59-907 


Nucleonics 


CP59-928. Automatic Control of Boiling Water 
Reactors. W. C. Lipinski, A. Hirsch, 
C. A. Pesce, Argonne National Labo- 
ratory. 

CP.° Operational Testing of the GETR. 
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H. T. Wells, J. O. Arterburn, Gen- 
eral Electric Co. 

CP59-1013. Reliability and Fail-Safe Require- 
ments for Nuclear Process Monitorin: 
Equipment. R. Sherrard, Genera 
Electric Co. 

CP.° Cable Penetration Seals for the Dres- 
den Reactor Enclosure. A. J. Me- 
Crocklin, General Electric Co.; S. P. 
Giambra, Bechtel Corp. 

CP59-960. The Electrical System of the Beva- 
tron Rapid Beam Ejector. C. G. Dols, 
University of California Radiation 
Laboratory. 


Relays and Transmission and Distribution 


58-1229. Distribution Protection as Used on 
the Portland General Electric Co. 
System, Portland, Ore. M. A. Bost- 
wick, Portland General Electric Co. 

58-1196. Distribution Circuit Protection. E. L. 
Guenzel, W. T. Morris, Texas Elec- 
tric Service Co. 

CP59-941. Selective Ground Relaying of Dis- 
tribution Lines on 4-8 Primary Am- 
seers C. Lowerison, F. V. Gillum, 
southern California Edison Co. 

58-1322. High-Speed Magnetic Air Breaker 

for Distribution Circuits. H. P. 

Sleeper, Public Service Electric and 

Gas Co.; J. D. Findley, Westinghouse 

Electric Corp., (Re-presented for 

discussion only.) 

Zero-Sequence Current Density in the 

Earth. M. E. Forsman, University of 

Florida. 


59-893. 


Emergency and Scheduled Generator Shut- 
Down 


59-939. Response of Steam and Hydroelectric 
Generating Plants to Generation 
Control Tests. A. Klopfenstein, 
Southern California Edison Co. 
Measurement of the Transfer Func- 
tions in the Electric Power Systems 
Using Spontaneous Power Variations. 
M. Mesarovic, Massachusetts Institute 
of Technology; 1. Obradovic. D. Ka- 
lic, §. Spiridonovic, Nikola Tesla In- 
stitute. 

Mathematical Models for Use in the 
Simulation of Power Generation Out- 
ages—I Fundamental Considerations 
C, J. Baldwin, D. P. Gaver, Westing- 
house Electric Corp.; C. H. Hoffman, 
Public Service Electric and Gas Co. 
Mathematical Models for Use in the 
Simulation of Power Generation Out- 
ages—II Power System Forced Out- 
age Distributions. C. J. Baldwin, 
D. P. Gaver, Westinghouse Electric 
Corp.; J. E. Billings, C. H. Hoffman, 
Public Service Electric and Gas Co. 
A Study of the Economic Shut-Down 
of Generating Units in Daily Dis- 
ote C. J. Baldwin, K. M. Dale, 
Westinghouse Electric Corp.; R. F. 
Dittrich, Public Service Electric and 
Gas Co. 


59-851. 


59-849 


59-850. 


Communication Switching Systems 
59-824. A New Dynamic Impedance Match 
ing Circuit as Applied to a Confer- 
ence Repeater. O. D. Grandstaff, 

General Telephone Labs., Inc. 

CP59-825. Transistorized Universal Tone De- 

tector. E. J. Glenner, General Tele- 

phone Labs., Inc. 

A Small High-Speed Transistor and 

Ferrite Core Memory System. W. L. 

Shafer, Jr, W. N. Toy, H. E. 

Priebe, Jr., Bell Telephone Labs., 

Inc, 

CP59-827. Lossless Transmission Circuit for an 
Electronic Telephone Switching Sys- 
tem Employing Time Division Multi- 
plex Switching. L. K. Lugten, Auto- 
matic Electric Co. 

CP.* Some Impressions of Telecommunica- 
tions in the USSR. I Molnar, General 
Telephone Labs., Inc. 


59-826 


Constant-Frequency Variable-Speed Gen- 
erators 


59-773. Constant-Frequency Variable-Speed 
ge gee Make-Up __ Generators. 


. V. Hoard, Boeing Airplane Co. 
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59-780. Variable-Speed, Constant-Frequency 

Devices—A Survey of the Methods 

in Use and Proposed. T. B. Owen, 

Santa Monica, Calif. 

CP59-772. Precision Power Frequency with 
Variable-Speed Generators. §S. E. 
Rauch, University of California; L. J. 
Johnson, Hallamore Electronics Co. 
Variable-Speed, Constant-Frequency 
Generator System for Aircraft. K. M. 
Chirgwin, L. J. Stratton, Jack & 
Heintz, Inc. 


Testing of Vehicles in Flight 


CP59-1002. Instrumentation Requirements for 
a Long-Range Re-entry Vehicle. J. E. 
Regar, General Electric Co. 

CP59-863. System Considerations in Flight Test 
Planning. V. G. Fauque, Westing- 
house Electric Corp. 

CP.* High-Speed Data-Gathering System. 
W. D. van Dyke, Douglas Aircraft 
Co. 

CP59-860. Instrumentation for Research on 
Human Performance. D. B. Hat- 
maker, Lockheed Aircraft Corp. 

CP59-959. A Standardized Resistance Temper- 
ature Probe for Use in the Region 
of 300 F. G. R. Deppe, Aerojet-Gen- 
eral Corp. 


Transmission and Distribution and Pro- 


tective Devices 
59-895. Lighting Protection of Equipment on 
Multiple Line Buses. A. H. Knable, 
Allis-Chalmers Mfg. Co. 

CP59-1009. Arrester Protection of High-Volt- 
age Stations against Lightning. A. J. 
Schultz, R. H. Hopkinson, G. D. 
Breuer, I. B. Johnson, General Elec- 
tric Co. 

Switching-Surge Voltages due to the 
Interruption of Transformer Magnet- 
izing Current. H. K. Amchin, Amer- 
ican Electric Power Service Corp.; 
R. T. Curto, The Detroit Edison Co. 
Switching Surges on Energizing a 
Transformer Terminated Line. A. J. 
Schultz, I. B. Johnson, General Elec- 
tric Co, 

Shielding 13.8-Kv Distribution  Cir- 
cuits. M. L. Hurstell, M. G. West, 
New Orleans Public Service, Inc. 


59-894. 


Aluminum Substation Buses and Con- 
nectors 


CP58-1286. Aluminum Angle Substation Bus 
Conductor. L. C. Weber, Northern 
States Power Co.; H. Fossum, Pio- 
neer Service & Engineering Co. 

CP59-930. Fasteners for Electric Connections 
on Aluminum Bus Conductors, J. W. 
Atman, W. J. Dewalt, D. H. Sandell, 
Aluminum Company of America. 

CP59-844. Corrosion Performance of Alumi- 
num, Aluminized Steel, and Galvan- 
ized Steel Hardware in Severe Marine 
Environments. T. A. Lowe, ae 
Aluminum & Chemical Corp.; M. K. 
Dean, Hawaiian Electric Co. 

CP59-845. The Critical Aspects of Steel Hard- 
ware in Aluminum Connectors. W. 
Frank, Burndy Corp. 


Switchgear 


59-187. 20 Years’ Experience with Outdoor 
Single-Tank Oil Circuit Breakers. 
S. Clare, W. O. Rowan, The Hydro- 
Electric Power Commission of On- 
tario. (Re-presented for discussion 
only.) 
High-Power Laboratory Tests on 
High-Capacity High-Voltage Oil Cir- 
cuit Breakers. N. E. Reed, Kelman 
Electric & Mfg. Co.; E. B. Rietz, 
I-T-E Circuit Breaker Co. (Re-pre- 
sented for discussion only.) 
CP59-857. Improved Insulation in Metal-Clad 
Switchgear. R. Frink, Westinghouse 
Electric Corp. 
CP.* Experience with the Current Limit- 
ing High-Interrupting-Capacity Low- 
Voltage Circuit Breaker. W. H. 
Edmunds, 1-T-E Circuit Breaker Co. 


59-846. 


Microwave Relay Systems 
CP.* The TJ Microwave Radio Relay Sys- 
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tem. S. D. Hathaway, J. Gammie, 

Bell Telephone Labs, Inc. 
59-948. The Flagstaff-Phoenix TJ Radio 
Co ae J. W. Hidy, Mountain States 

Telephone and Telegraph Co. 

96-Channel Multiplex System for on 
Gale on Radio. M. Aruck,  & 2. 
Cronberg, Jr., Bell Telephone Labs., 


CP59-931. 


Inc. 

59-874. A New High-Capacity Microwave Re 
lay System. C. G. Arnold, V. E. Isaac, 
H. R. Mathwich, R. F. Privett, L. E. 
Thompson, Radio Corporation of 
America. 

Microwave Systems on the Pacific 
Great Eastern Railway. R. N. Doble, 
Pacific Great Eastern Railway, Co.; 
. E. Raftis, Canadian Motorola 
Electronics, Ltd. 


Solid-State Devices 
59-766. An Electric Analog of Heat Flow in 
Power Transistors. J. Reese, W. W. 
Granneman, J. R. Durant, University 
of New Mexico. 
Design Parameters for Optimizing 
the Efficiency of Thermoelectric Gen- 
erators Utilizing P-Type and N-Type 
Lead Telluride. R. W. Fritts, Minne- 
sota Mining and Manufacturing Co. 
CP59-961. Measurement of Thermoelectric 
Materials under Simulated Generator 
Conditions—II. C. §. Duncan, West- 
inghouse Research Labs. 
Theoretical Efficiency of Thermo- 
electric Generators with Constant 
Thomson Coefficient. D. L. Kerr, 
R. L. Gessner, General Electric Co. 
Encapsulation of Thermoelectric 
Materials. E. Fischer-Calbrie, General 
Electric Co. 


Radio Communication and Television 


CP.* Television—Education’s Newest Part- 
ner in Seattle. J. L. Boor, KCTS-TV, 
Seattle, Wash. 

CP.* Some Technical Aspects of Video 
Tape Recording, J. L. Middlebrooks, 
Radio KING, Seattle, Wash. 

CP59-1014. Advancement in Mobile Communi- 
cations. J. §. Smith, General Electric 


59-920. 


10. 

Global Public Telephone Service— 
1958. D. D. Donald, T. A. Chandler, 
American Telephone and Telegraph 


Co. (Re-presented for discussion 
only.) 

59-944. A Transistorized 
peater. G. R. Partridge, 
Mfg. Co. 

CP59-768. Spectral Folding in a Single-Tone 

FM Signal. J. J. Bussgang, Radio 

Corp. of America; A. H. Nuttal, 

Massachusetts Institute of Tech- 

nology. 

An Approach to the Study of Auto- 

matic Target Tracking. L. Pode, 

Sherman Oaks, Calif. 


Pulse-Code_ Re- 
Raytheon 


59-925. 


Space Vehicle Instrumentation 


cr.” Analysis of Thermal Instrumentation 
Capability for Hypervelocity Re-entry 
Vehicles. L. Foster, General Electric 
Co. 

CP.° Motion Parameter Measurements for 
a Re-entry Vehicle Following a Bal- 
listic Trajectory. J. Picard, General 
Electric Co. 

CP.°® Integrated Instrumentation in Man- 
Vehicle Systems. C. Gibson, Douglas 
Aircraft Co., Inc. 


Transmission and Distribution 


59-808. Electromagnetic Unbalance of Un- 
transposed Transmission Lines—III 
Double Circuit Lines. E. T. B. Gross, 
Illinois Institute of Technology; 
J. H. Drinnan, British Columbia 
Engineering Co., Ltd.; E. Jochum, 
Allis-Chalmers Mfg. Co. 

Corona and Conductor Work Func- 
tion. H. S. Dixon, Berkeley Labora- 
tory. 

Development of a Square Law Radio 
Noise Meter—II. F. J. Trebby, 
Kaiser Aluminum and Chemical 
Corp. 

EHV Single and Twin Bundle Con- 
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ductors — Influence of Conductor 
Diameter and Strand Diameter on 
Radio Influence Ny mp and Corona 
Initiation Voltage. L. N. Stone, Ore- 
- State College. 

adio Interference Attenuation on 
Energized High-Voltage Transmis- 
sion Lines, Measurement, and Appli- 
cation. L. N. Stone, Oregon State 
College; R. S. Gens, E. H. Gehrig, 
Bonnerville Power Administration. 


Mobile Transformers and Substations 


CP59-842. Field Experience with 15,000-Kva 
Highway Mobile Transformers. R. E. 
Brown, J. W. Pettinos, City Public 
Service Board of San Antonio, Texas. 

CP59-843. Application of Large Mobile Trans- 
formers on Pacific Gas & Electric 
Company System. J. L. Buckley, 
Pacific Gas & Electric Co. 

CP59-932. Design of a 40-Mva Mobile Trans- 
former/Autotransformer. J. E. Hall, 
General Electric Co. 

CP59-974. Railway- and Highway-Type Mobile 
Transformers on BPA System. L. 1. 
Gradasoff, Bonneville Power Admin- 
istration. 

Magnetic Amplifiers 

59-788. Theory of Ferroresonance. J. T. 

Salihi, Lenkurt Electric Co., Inc. 

Graphical Evaluation of Magnetic 

Amplifier Performance Based on 

Constant-Voltage Reset Test. D. Nit- 

zan, University of California. 

Shunt-Coupled Magnetic Amplifier 

Circuits. R. M. Hubbard, Boeing 

Airplane Co. (Re-presented for dis- 

cussion only.) 

Magnetic Amplifier Circuits — A 

Classification of Half-Wave and Full- 

Wave Nonreversible and Reversible 

Self-Saturating Circuits. D. L. Me- 

Murtrie, Raytheon Manufacturing 

Co. (Re-presented for discussion 

only.) 

All-Transistor Magnetic Core Memo- 

ries. B. T. Goda, W. R. Johnston, §. 

Markowitz, M. Rosenberg, R. Stuart- 

Williams, Telemeter Magnetics, Inc. 

(Re-presented for discussion only.) 

The Winding Capacitances in Mag- 

netic Amplifiers. J. Johansen, Massa- 

chusetts Institute of Technology. 


CP59-789. 


59-635. 


59-791. 


Thermoelectric Generators 
59-867. An Elementary Design Discussion of 
Thermoelectric Generation. E. W 
Bollmeier, Minnesota Mining and 
Manufacturing Co. 
CP59-937. Minimizing the Weight of Thermo- 
electric Generators in Space Applica 
tions. D. L. Kerr, R. Gessner, 
General Electric Co. 
Solar-Powered Thermoelectric Gen- 
erator Design Considerations. N. F 
Schuh, Westinghouse Electric Corp.; 
R. J. Tallent, Boeing Airplane to 
CP59-887. Utilization of Thermoelectric Effects 
for Power Generation. W. W. Happ, 
S. R. Hawkins, Lockheed Aircraft 
Corp. 


59-847. 


Communication Theory 


CP.* Figure of Merit for Information 

Networks. L. §. Schwartz, New York 

University. 

An Experimental Study of Detection 

in Nonstationary Noise. T. R. Wil- 

liams, J. B. Thomas, Princeton Uni- 

versity. 

CP59-1008. An Error-Correcting Code for 
Quaternary Data Transmission. EZ. H. 
Scherer, Westinghouse Electric Corp. 


59-809. 


Power Sources 


CP59-910. Conception Design of a Thermionic 
Space Power Plant. F. N. Huffman, 
The Martin Co. 

CP59-911. ga Thermoelectric Power Sup- 
ply. R. J. Harvey, The Martin Co. 

CP59-934. Minimum- -Weight Thermoelectric 
Generators Applied to Air-Breathing 
Propulsion Systems. P. C. Holden, 
R. E. Klokow, Westinghouse Electric 


rp. 
CP59-982. Generation of Electric Power in 


945 





Space Vehicles by Means of a Cryo- 
genic Fuel Powered Engine. H. How- 
ard, R. Laughlin, N. Morgan, 
Vickers, Inc. 


Reliability 
59-888. Reliability Analysis for Aircraft Gen- 
erators. . uane, L. J. Yeager, 
General Electric Co. 

Functional Cycling To Assure Re- 
liability of Aircraft Control Equip- 
ment. R. E. Hulsey, L. L. Kessler, 
Westinghouse Electric Corp. 
CP59-871. A Method of Comparative Relia- 
bility Prediction for Developmental 
Design Selection. V. L. Grose, Boeing 
Airplane Co. 

The Effect of Variable High-Altitude 
Humidity on the Wear of Non- 
dusting Brushes. L. E. Moberly, J. L. 
Johnson, Westinghouse Electric Corp. 


59-912. 


59-565. 


Rapid Transit 


CP59-856. Automania Gives Way to Rapid 
Transit in the Bay Area. J. C. 
Beckett, San Francisco Bay Area 
Rapid Transit District. 

CP59-782. Planning for Public Transportation. 
M. O. Anderberg, Seattle Transit 
System. 

CP59-945. A Study of Mass Transportation 
a in Metropolitan Los Angeles. 
C. T. Abbott, Coverdale & Colpitts. 


Pulp and Paper Industry 


CP59-964. Practical Analysis of Regulating 
Systems for the Paper Industry. 
R. J. Farrell, Reliance Electric and 
crag! Co. 
853. S eae plications in Paper Mills. 
Mclroen, The Okonite Co. 
CP59- 1017, ‘anion of Computer Control 
in Pulp and Paper Manufacture. 
T. M. Stout, Thompson-Ramo-Wool- 
ridge Products Co. 
Transistor Amplistat Regulated Sec- 
tional Drive at Southland Paper 
Mills. A. E. Vickery, Southland Paper 
Mills; G. E. Shaad, General Electric 
Co. 


59-813 


Transmission and Distribution 


CP59-859. Effect of Twin Conductor Arrange- 
ment on Transmission Line Con- 
stants. F. Taher, University of Cairo. 
EHV Single- and Twin-Bundle Con- 
ductors — Electrical Characteristics 
and Conductor Selection. E. Hazan, 
Kaiser Aluminum and Chemical 
Corp. 

CP59-898. Short-Time Annealing Character- 
istics of Electrical Conductors Part I: 
Methodology. L. F. Roehmann, 
Kaiser Aluminum and Chemical 
Corp. 

Laboratory and Field Evaluation of 
Connectors and other Accessories for 
Aluminum Conductors in Severe 
Marine Environments. W. J. Sanders, 
Kaiser Aluminum and Chemical 
Corp. 

High-Strength Aluminum Alloy Con- 
ductors. E. W. Greenfield, Kaiser 
Aluminum and Chemical Corp. (Re- 
presented for discussion only.) 


59-897 


59-899. 


Substations 
59-781. Modular Design for Aluminum Sub- 
station Structures. G. W. Swanson, 
P. A. McCleer, Consumers Power Co. 
CcP.* Aluminum Alloy Substation Struc- 
tures. J. E. Williams, Aluminum 
Company of America; A. D. Sang- 
dahi, H. K. Porter Co., Inc. 
CP.° Recent Developments in Aluminum 
Substation Structures. R. H. Vater- 
laus, Kaiser Aluminum & Chemical 
Corp. 
Rationalization of Electrical Clear- 
ances for Application at EHV’s 230 
Kv to 460/500 Kv. P. L. Bellaschi, 
Portland, Ore. (Re-presented for dis- 
cussion only.) 


59-189. 


Magnetic Amplifiers 


59-765. Transistor-Magnetic Control Circuits 


for Aircraft Electric Systems. A. W. 
Pratt, Jack & Heintz, Inc. 
CP59-784. Magnetic Amplifier Regulated Rec- 
tifiers. A. S. FitzGerald, Mill Valley, 
Calif. 
Capacitively Coupled Magnetic 
Amplifiers. H. W. Collins, Westing- 
house Electric Corp. (Re-presented 
for discussion only.) 
A More Stable 3-Phase Transistor- 
Core Power Inverter. W. E. Jewett, 
P. L. Schmidt, Bell Telephone Labs., 
Inc. (Re-presented for discussion 
only.) 
Analog Division Circuit. W. McMur- 
ray, General Electric Co. (Re-pre- 
sented for discussion only.) 
CP59-787. Use of a Series Saturable Reactor 
As a Fluorescent Lamp Dimming 
Ballast. P. E, Massie, Day-Ray Prod- 
ucts, Inc. 


59-785. 


59-668. 


Transformers 


59-783. An Economic Analysis of Distribu- 
tion Transformer Application. C. F. 
Mitchell, Commonwealth Edison Co.; 
J. O, Sweeny, J. L. Cantwell, General 
Electric Co. 

CP59-955. Universal Connectors for Distribu- 

tion Transformers. M. Brenner, 

Penn-Union Electric Corp. 

Vaporization Coolin for Power 

Transformers. P. Narbut, A. J. Mas- 

lin, Westinghouse Electric Corp.; 

C. Wasserman, Baltimore Gas and 

Electric Co. 

Fault Pressure and Gas Detector 

Relays. H. A. Fohrhaltz, General 

Electric Co. 

Standard Basic Impulse Insulation 

Levels. Report by the AIEE Stand- 

ards Co-ordinating Committee No. 

8, J. H. Foote, chairman. (Re-pre- 

sented for discussion only.) 


59-818. 


59-854. 


57-1146. 


Plastic Insulated Telephone Wire and 

Cable 

59-792. Manufacture of Composite Cable 

Sheath for Telephone Exchange 

Cable. D. A. Hughes, Western Elec- 

tric Co, 

59-777. The Design and Manufacture of 
Burial Wire. J. L. Robb, W. L. 
Roberts, Superior Cable Corp. 

CP59-793. Design of Polyethylene Insulated 

Multipair Telephone Cable. A. S. 

Windeler, Bell Telephone Labs., Inc. 

Transmission Properties of Polyethy- 

lene Insulated Telephone Cables at 

Voice and Carrier Frequencies. G. S. 

Eager, Jr., L. Jachimowicz, I. 

Kolodny, D. E. Robinson, General 

Cable Corp. 


59-778. 


Design Problems 


CP.* The Materials Problem in Secondary 
Nuclear Power, W. L. R. Rice, 
Wright Air Development Center, 
USAF 

Nuclear Radiation and Electronic 
Equipment. J. R. Crittenden, Gen- 
eral Electric Co. 

Temperature Prediction in Thermal- 
Lag Equipment. P. B. Richards, 
Thompson Ramo Wooldridge, Inc. 
Characteristics and Measurement of 
Ripple in Aircraft Electric Power 
Systems. O. Markowitz, U. S. Naval 
Air Development Center. 


59-873. 
59-913. 


59-879. 


Power Sources 


CP59-914. Electrostatic Power Generation for 

Space Propulsion. O. Breaux, 

United States Air Force. 

CP59-835. Electrochemical Auxiliary Power 
Sources for Missiles and Space Flight. 
o Eisenberg, Lockheed Aircraft 


AEP. 
CP59-915. a Simple Variable-Speed wa? eg 3 
ent-Frequency Generator. A. 
Wickson, Canadian Wekiiiisie 


Co., Ltd. 

CP59-861. Space Electric Power Transmission. 
G. W. Bills, North American Avia- 
tion, Inc. 
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Land Transportation 


59-779. A High-Capacity Maintenance-Free 
Generating System for Motor 

Coaches. R. 

Motors Corp. 

Multiple-Unit Operation of Diesel 

and Electric Locomotives on the 

Milwaukee Road. L. Wylie, Seattle, 

Wash. 

CP59-799. Semiconductor Rectifiers for Trac- 
tion Power on Electric Railways. 
V. E. Staff, DeLeuw Cather & Co.,; 
S. B. Lent, Metropolitan Transit 
Authority. 


Larson, 


59-492. 


Transmission and Distribution 
59-900. Sag-Tension Computations and Field 
Measurements of Bonneville Power 
Administration. P. F. Winkelman, 
Bonneville Power Administration. 
Design of Overhead Lines with 5005 
Alloy Aluminum Cables. H. W. 
Adams, Reynolds Metals Co. 
CP59-901. Fatigue Characteristics of EC and 
5005 Alloy Aluminum Wire. C. E. 
Burley, Reynolds Metals Co. 
Factors Affecting Vibratory Stresses 
in Cables Near the Point of Support. 
R. F. Steidel, Jr., University of Cali- 
fornia. 

Improved Systems for Recording 
Conductor Vibrations. C. B. Rawlins, 
J. R. Harvey, Aluminum Co. of 
America. (Re-presented for discus- 
sion only.) 


59-868. 


59-801. 


Transformers 
59-281. Accelerated Aging Characteristics of 
Formex and Paper Insulated Wires 
in Transformer Oil. M. F. Beavers, 
H. H. Brustle, J]. H. Carpenter, W. J. 
Degnan, General Electric Co. 
CP59-952. A New Insulation System. M. F. 
Beavers, E. L. Raab, J. C. Leslie, 
General Electric Co. 
CP59-990. Factors Affecting the Aging Char- 
acteristics of Various Wire Coating 
Materials in Transformer Oil. G. F. 
Lipsey, P. W. Juneau, Jr., General 
Electric Co, 
Proposed Guide for Maintenance of 
Transformer Askarel. Report by In- 
sulating Fluids Subcommittee of 
AIEE Transformer Committee, C. P. 
Xenis, chairman. 
The Relationship Between Operating 
Voltage and the Standard Dielectric 
Tests for Power and Distribution 
Transformers. Dielectric Tests Sub- 
committee of AIEE Transformers 
Committee Working Group, H. H. 
Wagner, chairman. (Re-presented for 
discussion only.) 


58-1150. 


Wire Communications 


59-774. Synthesis of Cable Simulation Net- 

works. R. W. DeMonte, Bell Tele- 

phone Labs., Inc. 

A new Transistorized Negative Im- 

pedance Telephone Repeater. R. P. 

Dimmer, E. L. Roback, General 

Telephone Labs. 

CP59-855. Design Features of the 45-C2 Car- 
rier Telephone System. V. Babin, 
Lenkurt Electric Co. 


59-794. 
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Argonne National Laboratory 


EXPERIMENTAL Boiling Water Reactor (EBWR) at Argonne National 
Laboratory, Lemont, Ill., (above, left) is one of the places which will 
be visited during the AIEE Fall General Meeting. EBWR provides most 
of the power used daily at the Laboratory's 3,700-acre site. This is a 
direct cycle boiling, 20,000-kw (heat) reactor which provides the energy 


Fall General Meeting Scheduled 
for October 11-16 in Chicago, IIL. 


ARRANGEMENTS for the Fall General 
Meeting of the AIEE, to be held at the 
Morrison Hotel in Chicago, Ill., October 
11-16, 1959, are being finalized. The full 
facilities of the Morrison Hotel will be 
utilized for technical sessions, social func- 
tions, and ladies activities. In addition, 
some of the technical sessions will be held 
in the Sherman Hotel in conjunction with 
the National Electronics Conference 
(NEC). 

Provision has been made for reciprocal 
registration between the AIEE and NEC, 
whereby a registrant for the AIEE meet- 
ing may also register for NEC upon re- 
quest. NEC registrants may register for 
the AIEE meeting upon payment of differ- 
ence in registration fees. The NEC will 
headquarter in the Sherman Hotel and 
will feature an extensive exhibit of manu- 
facturer’s equipment. 

The tentative technical program shows 
a total of 63 technical sessions. There also 
will be one general session on Monday 
afternoon. The technical sessions will cover 





Notice to 
Technical Committee 
Chairmen 


The 21st Forum of Technical Com- 
mittee Chairmen, Vice-Chairmen, and 
Technical Operations Department 
(TOD) District Representatives will 
be held in the Morrison Hotel in 
Chicago, IIl., in connection with the 
AIEE Fall General Meeting on Thurs- 
day, October 15, 1959, at 7:30 p.m. 
The room location will appear in the 
final program, 
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a wide variety of subjects. Seven sessions 
will be run concurrently each morning 
and afternoon, but will be scheduled so 
that meetings on subjects in the same 
general area of interest do not occur at 
the same time. Six nucleonics sessions 
should provide a very interesting coverage 
of this timely subject. Also included in the 
program are papers on basic sciences, 
communications, rotating machinery, 
computing devices, transportation, trans 
formers, substations, and other phases of 
the electrical industry. There will be 
technical sessions at 9:00 a.m. and 2:00 
p-m. each day, Monday through Friday, 
except Monday afternoon when the gen- 
eral session will feature a_ well-known 
guest speaker. 

The inspection trips scheduled for the 
meeting are intended to be both informa- 
tive as well as interesting and cover such 
subjects as data logging equipment, econ- 
omic dispatch equipment, Argonne and 
Dresden reactors, and equipment for auto- 
mation. 

There are seven major trips planned, 
with four shorter “walk-over trips.” There 
will be no charge for the “walk-over trips.” 
‘The major trips will consist of visits to 
Argonne Laboratories, featuring the Ex- 
perimental Boiling Water Reactor and an 
auditorium session on the new particle ac- 
celerator; Commonwealth Edison's Fisk 
Street Station, inspecting a new 325-mw 
generating unit as well as older units, also 
including an auditorium session on Dres- 
den Nuclear Power Station; Panellit Prod- 
ucts Company, inspection of panelboards, 
annunciators, etc., with a demonstration 
of data logging equipment; Hubbard & 
Company High-Voltage Laboratory, dem- 
onstration of high-voltage testing of elec- 
trical switching equipment; Automatic 
Electric Company, inspection of telephone 
devices as well as special equipment for 
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for generating 5,000 kw of electricity. Argonne is operated by the 
University of Chicago for the U. S$. Atomic Energy Commission. Com- 
monwealth Ediscn Fisk Station (above, right) is the subject of another 
inspection trip during the Fall General Meeting. A new 325-mw gen- 
erecting unit, as well as older units, will be viewed. 


automation; Chicago Harbor Authority, 
presentation of plans for future develop- 
ment as well as inspection of present 
terminal facilities; Electromotive Division 
of General Motors Company, inspection 
of plant facilities featuring diesel-generat- 
ing units for emergency and peaking 
service. 

The “walk-over trips” will be held at 
Commonwealth Company, demonstrating 
the very newest equipment for automatic 
dispatching and economic loading; Sun- 
Times building, featuring one of Chicago's 
major newspapers going to press; North- 
western Railway Depot, inspection of new 
bi-level 400 railroad cars and possibly the 
new push-pull suburban trains; Under- 
writers’ Laboratories, showing various de- 
vice testing equipment. 

A program designed for the ladies en- 
joyment will be in full swing throughout 
the meeting. The ladies hospitality head- 
quarters will be located in Room 522 at 
the Morrison Hotel. On Monday, there 
will be a coffee hour in the morning and 
a dessert card party in the afternoon. 
Tuesday morning, a sight-seeing tour of 
the city’s South Side is planned with a 
luncheon at the South Shore Country 
Club. After lunch Miss Sulie Harand will 
present her entertaining version of a 
musical, “The Flower Drum Song.” On 
Wednesday, there wil! be a brunch at the 
famous Carousel Room atop the Morrison 
Hotel, and Thursday's schedule includes a 
luncheon and tour at the Art Institute. 

In addition, there will be the Sunday 
afternoon welcoming tea and the Fall 
Frolic Show on Wednesday evening. 

There will be a ladies registration fee 
of $2 and a nominal charge for tickets to 
the ladies special activities. 


en 


Membership in the American Institute of Elec- 
trical Engi s, including a subscription to 
this publication, is open to most electrical en- 
gineers. Complete information as to the mem- 
bership grade, qualifications, and fees may 
be obtained from Mr. N. S. Hibshman, Secre- 
tary, 33 West 39th Street, New York 18, N. Y. 
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Awards To Be Presented 
at AIEE Fall General Meeting 


The Recognition Awards Committee of 
the Institute has announced the following 
awards to be made at the general session 
of the Fall General Meeting, in Chicago, 
Ill., on October 12, 1959: 

Medal in Electrical Engineering Educa- 
tion—Dr. G. S. Brown (F °50), dean of 
engineering, Massachusetts Institute of 
rechnology (MIT), Cambridge, Mass. 

First Award of the William Martin 
Habirshaw Award—W. A. Del Mar (F '20), 
consulting engineer, Phelps Dodge Copper 
Products Corporation, Yonkers, N. Y. 

First Award of the Morris E. Leeds 
Award—Dr. H. B. Brooks (F °31), Wash- 
ington, D.C. 


Dr. Brown was born August 30, 1907, 
in Drummoyne, New South Wales, Aus- 
tralia. In 1925, he received the mechani- 
cal engineering and electrical engineering 
diplomas from the Melbourne Technical 
School. He went to MIT in 1929, where 
he received the B.S. degree in 1931, the 
M.S. degree in 1934, and the D.S. degree in 
1938, all in the department of electrical 
engineering. He was appointed research 
assistant in electrical engineering at MIT 
in 1931, instructor in 1932, assistant pro- 
fessor in 1939, associate professor in 1941, 
and professor in 1946. In 1952, he was 
appointed head of the department of elec- 
trical engineering and 1959, Dean of Engi- 
neering. He was elected chairman of the 
faculty for 1951-52. He served as an ex- 
change professor at Purdue University in 
1935 and received the honorary degree of 
Eng.D. from Purdue in 1958. In April 
1956, Dr. Brown was chosen to be Visiting 
Mackay Professor of Electrical Engineer 
ing at the University of California at 
Berkeley. From April through May 1958, 
he was the J. I. Carroll Memorial Fellow 
at the University of Sydney in Australia. 

Dr. Brown established the _ Servo- 
mechanisms Laboratory at MIT in 1941, 
and served as its director until 1952. He 
and his laboratory colleagues undertook 
an extensive program of research and edu- 
cation for the armed services. He was the 
first chairman of the AIEE Feedback Con- 
trol Systems Committee. During the war- 
time period, Dr. Brown also served as 
consultant to the Fire Control Depart- 
ment of the Sperry Gyroscope Company, 
and from 1942 to 1944 he was War De- 


partment consultant to the Fire Control 
Design Section of the Frankford Arsenal. 

Dr. Brown received the President’s 
Certificate of Merit and the Naval Ord- 
nance Development Award in 1948. He 
received the George Westinghouse Award 
of the American Society for Engineering 
Education (ASEE) in 1952. 

In the last few years, Dr. Brown has 
become widely known for his pionee 
work in evolving a new synthesis of science 
and technology for training future elec- 
trical engineers. 

Dr. Brown is a fellow of the American 
Academy of Arts and Sciences and the 
Institute of Radio Engineers (IRE). He is 
director-at-large of the IRE, 1958-60. He 
is a member of the ASEE, Sigma Xi, Tau 
Beta Pi, and Eta Kappa Nu. He is a 
member of the advisory council of the 
department of electrical engineering of 
Princeton University; of the board of 
overseers of the Thayer School of Dart- 
mouth College. 

Dr. Brown is the author of numerous 
technical papers and articles on engineer- 
ing education. He is co-author with the 
late Donald P. Campbell of the book 
“Principles of Servomechanisms.” 


W. A. Del Mar 


Mr. Del Mar has been an active worker 
in AIEE since he joined in 1906, having 
served on the Board of Managers, 1917-22, 
and as the first vice-president of the New 
York District, 1921-22. He has been chair- 
man or active member of numerous com- 
mittees of the Institute and other engi- 
neering organizations. For example, he 
holds a record for membership in the 
Standards Committee having been a regu- 
lar member for 12 years and a liaison 
member for 32 years. He also holds a 
record for membership in the Insulation 
Conference of the National Research 
Council, having been one of the founders 
in 1920, and serving as vice-chairman for 
17 years and acting-chairman for 2 years. 
He was also one of the founding members 
of the Insulated Power Cable Engineers 
Association of which he has been a mem- 
ber since 1927 and president in 1938-39. 

Mr. Del Mar was born in San Francisco, 
Calif., December 15, 1880. He received his 
technical education at the college now 
known as the City and Guilds College, 
which is an affiliate both of the Imperial 
College of Science and Technology and 
of the University of London. There he 
studied electrical engineering under 
Ayrton and Mather, graduating in 1900 
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with the degree of associate of the City 
and Guilds Institute. In 1952, his alma 
mater gave him the honorary degree of 
fellow of the City and Guilds Institute, the 
citation being “ for having con- 
tributed to the advancement of the in- 
dustry in which he has been engaged 
either in the course of professional prac 
tice or in the form of original research.” 

Mr. Del Mar’s early experience was with 
transmission and distribution for electric 
railroads. He was technical assistant in 
the electric traction department of the 
New York Central Railroad during the 
electrification of the New York area and 
later, assistant electrical engineer to the 
Interborough Rapid Transit Company of 
New York City, in which capacity he had 
the task of co-ordinating into one system 
the three separate transmission and dis- 
tribution systems of the elevated, surface, 
and subway systems. 

The organization which was later to 
become the Habirshaw Cable and Wire 
Division of the Phelps Dodge Copper 
Products Corporation, invited Mr. Del 
Mar to become its chief engineer in 1917, 
a post he held until 1952 when he retired 
on a part-time basis as consulting engi- 
neer. 

Dr. Brooks was born January 25, 1869, 
in New Bremen, Ohio. At age 17, he was 
apprenticed to the Piqua (Ohio) Edison 
Electric Illuminating Company, whose 
plant was the fifth Edison “central sta 
tion” in this country. In his second year, 
the company sent him to the Edison Ma- 
chine Works at Schenectady, N. Y., where 
he was soon placed on the payroll as a 
member of the test room staff. He was 
loaned for several weeks to the parent 
company, the Edison Electric Light 
Company of New York City, where 
his work included operating Edison iso- 
lated plants and “trouble shooting.” In 
the following autumn, at age 18, he was 
called back to Piqua and promoted from 
apprentice to superintendent and elec- 
trician. After 11 years in this position, he 
resigned to study electrical engineering at 
Ohio State University. At the beginning 
of his third year he was appointed student 
assistant in physics. After 2 years, he left 
this position to become student assistant 
in electrical engineering. He graduated in 
1903, and at once entered the recently 
established U. S. National Bureau of 
Standards in Washington, D.C. This 
proved to be the field for which all his 
previous years had been the preparation. 
In 1906, he became the first chief of the 
Electrical Instrument Section. 
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In 1911, Dr. Brooks was loaned to the 
Bureau of Foreign and Domestic Com- 
merce. As a commercial agent of this 
Bureau, he visited 31 leading foreign mak- 
ers of electrical instruments and (inte- 
grating) meters. The results of this study 
were published in 1913 by the Govern- 
ment Printing Office as Special Agents 
Series No. 66, “Electrical Instruments and 
Meters in Europe.” 

As a member of AIEE Committee on 
Instruments and Measurements, he felt 
very strongly that there should be Ameri- 
can standards for electrical measuring in- 
struments. After 5 years of advocating the 
establishment of such standards, he was 
allowed to prepare a tentative draft for 
comment and criticism. This work culmi- 
nated in the establishment of American 
Standard C39.1 for Electrical Measuring 
Instruments. 

His best-known inventions are: the de- 
flection potentiometer; a variable self- 
and mutual inductor (the so-called 
“inductometer”); and the  standard-cell 
comperator. He continues to work in his 
basement shop and laboratory. In retire- 
ment, he has published two papers, “Elec- 
trical Indicating Instruments used in Early 
Edison Central Stations,” and “Inductive 
Efficiency of Reactive Coils.” He has 
another investigation in progress. 

Dr. Brooks received his Ph.D. from 
Johns Hopkins University in 1926. He was 
awarded the Lamme Medal, Ohio State 
University, in 1948. 


Activities of Subcommittee 
on Component Specifications 


During the past 3 years, a Subcommittee 
of the AIEE Feedback Control Systems 
Committee attempted to determine, and 
in some cases to spell out, che necessary 
specifications required for components 
used in control systems. This Component 
Specifications Subcommittee has co-ordi- 
nated its activities with many groups in- 
terested in the area of components. 

At the 1959 Winter General Meeting of 
the Institute, an entire afternoon session 
was devoted to the subject of component 
specifications from the control systems or 
dynamic response point of view. Wherever 
possible, the Subcommittee has not de- 
sired to write new specifications, but they 
have been interested in inserting dynamic 
response criteria into existing specifica- 
tions or in working with groups preparing 
new specifications. Where no specifications 
are in existence, then the Subcommittee 
has initiated such action. As an example, 
in the area of the hydraulic transfer valve, 
Dr. John Gibson has undertaken the 
actual writing of such a specification. 

The next step undertaken by the Sub- 
committee was to plan a Control Systems 
Components Conference. This Conference 
will be held jointly with the National 
Automatic Controls Conference, Novem- 
ber 5-6, 1959, at the Sheraton Hotel in 
Dallas, Texas. The Conference will be 
a joint effort with the Institute of Radio 
Engineers, Society of Automotive Engi- 
neers, Instrument Society of America, and 
American Society of Mechanical Engi- 
neers. 


SEPTEMBER 1959 





UNITED ENGINEERING CENTER 
MEMBER GIVING 











Dollars, in millions 








i) 


THE BAR GRAPH shows the status of mem- 
ber giving as of July 31, 1959. All contribu- 
tions to the United Engineering Center Build- 
ing Fund are tax deductible. 


Student Branches Present 
Building Fund Contributions 


Seven Student Branches in District No. 
6 of the Institute have made contributions 
as follows to the United Engineering Cen- 
ter Building Fund: 

Branch Contribution 
University of Denver $25 
South Dakota State College 10 
South Dakota School of Mines 25 
Iowa State College 25 
University of Wyoming 20 
Colorado State University 30 
University of Nebraska 25 


ToTaL $160 


Previously, several individual Branches 
had made contributions to the Building 
Fund, but this is the first District effort 
along these lines. 


Program for Engineering 
Management Conference 


A tentative program of the 7th Annual 
Engineering Management Conference, to 
be held September 17-18, 1959, at the 
Statler Hilton Hotel in Los Angeles, Calif., 
has been announced. Representatives of 
seven engineering societies will participate 
in the program, which will cover such 
topics as development of engineering 
managers, new concepts of engineering 
controls, and engineering planning. 

Co-sponsored by AIEE and the Ameri- 
can Society of Mechanical Engineers 
(ASME), the Conference also has the sup- 
port of the American Institute of Mining, 
Metallurgical, and Petroleum Engineers; 
the American Institute of Industrial Engi- 
neers, Inc.; the American Society of Civil 
Engineers; the American Institute of 
Chemical Engineers, and the Los Angeles 
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Section of the Institute of Radio Engi- 
neers. 
The tentative program follows: 


Thursday, September 17 


9:30 a.m. Session I Development of En- 
gineering Managers 
Chairman: To be announced 


Vice-Chairman: H. J. Kraig, Ernst & Ernst 
Philosophy of Engineering Management. J. L. 
Young, U.S. Steel Corporation 

Developing Managerial Abilities. F. F. Brad- 
shaw, Richardson, Henry & Bellows 


2:30 p.m. Session II Development of En- 
gineering Managers 

Chairman: Dr. Bruce Old, Arthur D. Little, 

Inc. 


Vice-Chairman: W. M. 
craft Company 
Management of Engineering and Scientific 
Programs. Louis Dunn, Space Technology 
Laboratory, Inc. 

Delevopment of Engineering Managers in an 
Industrial Organization. J. L. Atwood, North 
American Aviation, Inc. 

Development of Engineering Managers in a 
Governmental Organization. B. S. Grant, De- 
partment of Water & Power, City of Los 
Angeles, Calif. 


Pollit, Hughes Air- 


6:00 p.m. Social Hour 


7:00 p.m, Banquet 


Chairman: H. A. Bogle, E. I. du Pont de 
Nemours & Co. (Inc.) 


Banquet Address: “Development of Engineer- 
ing Statesmanship, by Honorable G. D 
Clyde, Governor, State of Utah. 


Friday, September 18 


9:30 a.m. Session II] New Concepts of 
Engineering Controls 


Chairman: P. F. Lueth, Economics & Planning 
Union Oil Center 


Vice-Chairman: R. A. Skinner, Metropolitan 
Water District of Southern Calif. 

Control of the Engineering Function. H. H 
Goode, University of Michigan, and Bendix 
Aviation Corp. 

Development of Integrated Engineering Con- 
trols. J. S. Sayer, E. I. du Pont de Nemours 
& Co., (Inc.) 

Development of Integrated Engineering Con- 
trols—Case History. N. Ream, Lockheed 
Aircraft Corp. 


12:15 p.m. Luncheon 

Chairman: H. O. Fuchs, Metal Improvement 
Co. 

Luncheon Address: “Some Problems that Face 
the Engineering Profession in the Manage- 
ment Field.” G. B. Warren, General Electric 
Company; president, ASME 


2:30 p.m. Session IV Engineering Plan- 
ning 

Chairman: C, 

tric Company 


S. Purnell, Westinghouse Elec- 


Vice-Chairman: K. E. Hegardt, Pacific Tele- 
phone & Telegraph Company 


Decision Making in Engineering. W. 
Nichols, Arthur D. Little, Inc. 


Engineering Programs for New Frontiers. 
G. P. Sutton, Advanced Research Projects 
Agency, Department of Defense 


For advance registration and informa- 
tion, write to: 1959 Engineering Manage- 
ment Conference, P.O. Box 331, Reseda, 
Calif. 
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College Freshmen 


Reply to ECPD Survey 


The question “What was the principal 
motivating influence in your selection of 
engineering as a career?” was asked of 
college freshmen by the Guidance Com- 
mittee of the Engineers’ Council for Pro- 
fessional Development (ECPD). Colleges 
throughout the United States were divided 
into eight regions and the replies varied 
very little from one region to another. 

Of the 9,967 who replied, 25.7% stated 
that “family” was the main motivating in- 
fluence, while “teacher” and “friend” were 
nearly equal with 12.1% and 10% respec- 
tively. “School counselors” were credited 
with but 5.5% and “availability of a 
scholarship” with 2.0%. The 44.7% who 
answered “other” were influenced by mili- 
tary or job experience, preference for 
mathematics and science, contacts with 
engineers in the field, ability, etc. 

It is of interest that those of the 2,450 
students replying who indicated their 
courses, 787 were studying electrical engi- 
neering, 730 were taking mechanical engi- 
neering, with $35 taking chemical, 322 
civil, 234 aeronautical, and 92 industrial 
engineering. 

Because of the predominating influence 
of the family in this survey, the Com- 
mittee concludes that engineering’s im- 
portance should be brought before PTA 
groups and service clubs, and should re- 
ceive publicity during activities such as 
Engineers’ Week. 


Editor Emeritus 
of the ASME Dies 


George A. Stetson, editor emeritus, 
American Society of Mechanical Engineers 
(ASME), including Mechanical Engineer- 
ing magazine, died recently in Stamford, 
Conn. He was 70 years of age. 

Mr. Stetson was credited by his col- 
leagues with raising Mechanical Engineer- 
ing to a prominent position among tech- 
nical journals in the English language, 
and with introducing over a period of 
years a number of editorial innovations 
that have since been widely adopted. 

Educated at Yale University, Mr. Stet- 
son received the Ph.B. degree in 1910 
and a graduate degree in mechanical 
engineering 5 years later. He taught at 
Yale from 1913 until 1923 as an assistant 
professor of mechanical engineering and 
at New York University from 1924 to 1928 
as associate professor of heat power en- 
gineering. 

In 1928, Mr. Stetson joined ASME as 
assistant editor and 2 years later became 
editor of all ASME publications includ- 
ing Mechanical Engineering, Transactions, 
Journal of Applied Mechanics, and Ap- 
plied Mechanics Review. He became edi- 
tor emeritus in 1956. 

In 1954, the Yale Engineering Associa 
tion presented a certificate of award to 
Mr. Stetson for “his outstanding service to 
the Yale School of Engineering.” Previ- 
ously, he had received honorary degrees of 
doctor of science from Stevens Institute of 
Technology and doctor of engineering 
from Rose Polytechnic Institute. 


George A. Stetson 


A fellow of ASME, he was also a mem- 
ber of the American Association for the 
Advancement of Science, the American 
Society for Engineering Education, Sigma 
Xi, Iota Alpha Pi, Tau Sigma, the New- 
comen Society, Engineer’s Club of New 
York, and was a past president of the Yale 
Engineering Society. 


Nonlinear Magnetics and 
Magnetic Amplifiers Conference 


The 4th annual Special Technical Con- 
ference on Nonlinear Magnetics and Mag- 
netic Amplifiers will be held at the Shore- 
ham Hotel in Washington, D. C., Sep- 
tember 23-25, 1959. The Conference is 
sponsored by the AIEE Committee on 
Magnetic Amplifiers and the Institute of 
Radio Engineers (IRE) Professional Group 
on Industrial Electronics. 

Some 25 technical papers will be pre- 
sented in five sessions. A session on com- 
puter magnetics reflects the widening use 
of nonlinear magnetic devices in computer 
technology. The versatility of circuits 
utilizing magnetic and semiconductor de- 
vices in combination will be high-lighted 
in a session devoted to saturating devices 
and semiconductors. The remaining ses- 
sions will concern magnetic amplifier 
theory, measurements and evaluation, and 
magnetic amplifier circuits. 

Tuesday evening, September 24, will be 
reserved for informal discussion of Con- 
ference topics. Dr. H. F. Storm, of the 
General Electric Company, will discuss 
the theory and application of the Para- 
metron, a recent development of the 
Japanese magnetic amplifier industry. Fol- 
lowing Dr. Storm’s talk, speakers will lead 
seminars on computer magnetics, and ap- 
plications of solid-state devices. 

Printed Proceedings of the Conference 
will be available at the time of registra- 
tion at $7 per copy. Those not attending 
the conference may order Proceedings by 
mail for distribution after the Conference. 
Make checks payable to: W. C. Bullock, 
5008 Lindsay Rd., Baltimore 29, Md. After 
the Conference, orders should be placed 
with the sponsors’ headquarters office. 
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The registration fee will be $5. 

Leading manufacturers of magnetic and 
semiconductor devices will exhibit their 
products during the Conference. 

The tentative technical program follows: 


Wednesday, September 23 


9:30 a.m. Session I Magnetic Amplifier 
Theory 


Session Chairman: L. A. Finzi, Carnegie Insti- 
tute of Technology 


“Welcoming Address," David Feldman, Bell 
Telephone Laboratories, Inc., chairman of 
Steering Committee 


59-1060 Theory of 3-Phase Bridge Magnetic 
Amplifier. H. F. Storm, C. W. Flairty, 
General Electric Company. 


Time Response Constant and Transfer 
Function of Magnetic Amplifiers. 
E. W. Manteuffel, General Electric 
Company. 

59-1058 A Mathematical Model for a Mag- 
netic Amplifier Reactor Core. H. H. 
Woodson, Massachusetts Institute of 
Technology. 

59-1046 Analysis of Magnetic Amplifiers Using 
a Resistive Reactor-Model. S. Frank- 
enthal, Massachusetts Institute of 
Technology. 

59-1050 Two-Step Switching of Saturable Re- 
actors. B. W. Lovell, Massachusetts 
Institute of Technology. 


2:00 p. m. Session II Circuits and Appli- 
cations 


Session Chairman: H. L. Kellogg, General Elec- 
tric Company. 


59-1053 Elimination of Coupling Problems in 
Multistage Magnetic Amplifiers. W. 
McMurray, General Electric Company. 


A Miniaturized D-C Instrument 
Transformer. W. A. Geyger, U. 
Naval Ordnance Laboratory. 


A Sensitive Static Relay Circuit. J. 
Rosa, Westinghouse Electric Corpora- 
tion. 


An Improved Magnetic Modulator for 
Static Subharmonic Generators. A. T. 
Balint, University of Buffalo. 
59-1054 A Magnetic Amplifier Silicon Transis- 
tor Power Supply for Missile Applica- 
tion. B. Mokrytzki, R. A. Stuart, 
Westinghouse Electric Corporation. 


Thursday, September 24 


9:30 a. m. Session III Saturating Devices 
and Semiconductors 


Session Chairman: A. Krausz, Jack & Heintz, 
Inc. 


59-1059 Self-Regulation in Magnetic-Transis- 
tor Amplifiers. C. E. Hardies, R. L. 
Van Allen, Magnetics, Inc. 


Timing Circuit Using a Saturable 
Magnetic Core and a Controlled Recti- 
fier. J. S. Sicko, General Electric Com- 
pany. 


High-Power Pulse Generation Using 
Semiconductors and Magnetic Cores. 
E. M. Lassiter, P. R. Johannessen, 
R. H. Spencer, Massachusetts Insti- 
tute of Technology. 

59-1051 Direct Current Charged Magnetic 
Pulse Modulator. E. W. Manteuffel, 
R. E. Cooper, General Electric Com- 
pany. 


The Magnetic Circuit—The Key to 
Successful Applications of the Hall 
Effect. N. P. Milligan, Ohio Semi- 
conductors, Inc. 
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2:00 p. m. Session IV Computer Mag- 
netics 
Session Chairman: T. G. Wilson, Duke Uni- 
versity. 
An Extension of Magnetic Switching 
Techniques in High-Speed Storage 
Applications. R. Stuart-Williams, 


B. T. Goda, Telemeter Magnetics, 
Inc. 


A Vacuum Evaporated Random 
Access Memory. K. D. Broadbent, 
Hughes Research Laboratories. 
Miniature High-Frequency Magnetic 
Amplifier for Magnetic Memory 
Sensing. G. R. Briggs, K. C. Hu, 
RCA Laboratories. 


Magnetic Amplifier Binary-to-Analog 
Conversion. I. Danylchuk, D. Katz, 
Bell Telephone Laboratories 


Transfluxor Analog Memory Circuit. 
Cc. L. Boyajian, General Electric 
Company. 


Friday, September 25 


9:30 a. m. Session V Measurements and 
Evaluation 


Session Chairman: E. V. Weir, Magnetics, Inc. 

Correlation of Magnetic Amplifier 
Performance with Core Character- 
istics. N. A. Ruggles, P. Real, West- 
inghouse Electric Corporation. 
A Statistical Determination of Cor- 
relation Between Constant Current 
Flux Reset Testers. H. B. Airth, 
G. E. Lynn, Westinghouse Electric 
Corporation. 


Effects of Environment on the Mag- 
netic Properties of Toroidal Cores. 
J. E. Mitch, H. A. Lewis, Arnold 
Engineering Company. 

Some Practical Methods of Obtaining 
Time of Response. R. L. Van Allen, 
P. W. Covert, T. G. Wilson, Mag- 
netics, Inc. 

The Winding Capacitances in Mag- 
netic Amplitiers. J. Johansen, Car- 
negie Institute of Technology. 


AIEE and IRE Sponsor 
Industrial Electronics Symposium 


The 8th Annual Industrial Electronics 
Symposium, sponsored by the AIEE, the 
Institute of Radio Engineers (IRE) Pro- 
fessional Group on Industrial Electronics, 
and the Pittsburgh Sections of AIEE and 
IRE, is scheduled for September 30-Octo- 
ber 1, 1959, at the Mellon Institute, 
Pittsburgh, Pa. 

Co-chairmen for the Conference are: 
AIEE—Robert Mathias, assistant pro- 
fessor, electrical engineering department, 
Carnegie Institute of Technology; and 
IRE—Gary Muffly, assistant division direc- 
tor, Geophysics Development Division, 
Gulf Research and Development Com- 
pany. Symposium secretary is D. T. Biel, 
Fisher Scientific Co., 711 Forbes St., Pitts- 
burgh 19, Pa. 

The theme of the Conference will be 
“Electronics Comes of Age in Industry.” 


For Information on 
Machine Tool Conference 


The Ilth Annual Machine Too! Con- 
ference sponsored by the AIEE Machine 
Tool Subcommittee will be held October 
19-21, 1959, at the Sheraton-Cleveland 
Hotel, Cleveland, Ohio. 

For information concerning the Con- 
ference, contact: E. J. Loeffler, Warner & 
Swasey Co., 5701 Carnegie Ave., Cleve- 
land 5, Ohio. 
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AIEBE Philadelphia Section 


Photographed by Photo-Arts 


OFFICERS, executive Committee members, representatives, and committee chairmen of the 
Philadelphia Section for 1959-60, present at the first Executive Committee Meeting, June 8, 
1959, are (first row, left to right): J. W. Pobst, manager; F. C. Powell, manager; R. C. R. 
Schulze, chairman, Atlantic City Division; W. C. Bloomquist, treasurer; R. L. Halberstadt, vice- 
chairman; R. S. Hewett, chairman; G. B. Schleicher, junior past chairman; R. T. Ferris, manager; 
T. H. Story, manager; E. F. Jones, manager; (second row, left to right): G. B. Blatt, finance; 
G. R. Tucker, bylaws; H. W. Sommer, Jr., Philadelphia Technical Society Council; G. W. Gordon, 
secondary schools; A. H. Sellers, Philadelphia Technical Service Council; R. G. Lex, Jr., manager; 
O. M. Salati, chairman, Science, Electronics, and Instrumentation Technical Division; J. J. Bonk, 
chairman, Power and Application Technical Division; R. Mayer, papers and meetings; W. P. 
Magee, membership; (third row, left to right): G. C. Mergner, inspection trips; W. S$. Kirkpatrick, 
fellowship and attendance; B. S. Weinfield, public relations; J. L. Weare, transfers; T. H. 
MacCauley, radio; $. Charp, Solid-State Circuits Conference; $. &. Folger, assistant to treasurer; 
R. E. Murray, assistant to secretary; C. A. Heintz, registration of engineers; L. $. Heins, publicity. 





AIEE Lehigh Valley Section 


MEMBERS of the Lehigh Valley Section 1959-1960 Board of Managers are (seated, left to 
right): A. J. Fladd, E. Hansen, J. C. Engle, Jr., M. F. Rosol, J. C. Gray, J. K. McDonald, R. L. 
Rinehart; (sianding, left to right): R. L. Holland, R. H. Demmy, W. F. Mackenzie, H. A. 
Tooker, R. S. Egge, E. P. Winkelspecht, D. Y. Brouse, W. F. Pflum, R. E. Frick, J. E. Roth, H. R. 
Steward, R. B. Roush, J. S$. Stetler, W. F. Dunkle, J. Goodman, H. W. Leas, V. F. Stuebner. In- 
coming chairman is M. F. Rosol. Other incoming officers include J. C. Engle, Jr., A. W. Plonsky, 
and J. C. Gray, vice-chairmen; J. K. McDonald, secretary-treasurer; and E. F. Reis, assistant 
secretary-treasurer, 
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1, EJECT HEAT COVER EXPOSING PARACHUTE 
COMPARTMENTS 





2, EJECT PARACHUTE TO 
DECELERATE VEHICLE 


3, PARACHUTE DEPLOYS AND 
SLOWS VEHICLE TO TER- 
MINAL VELOCITY 


INNER PORTION OF RECOVERY ASSEMBLY IS 1. 
SEPARATED FROM RE-ENTRY VEHICLE 
ALLOWING BALLOON TO BE INFLATED AWAY 
FROM HOT SURFACE OF VEHICLE. EJECT 
SOFAR BOMB, RADAR CHAFF, LOCATION 
AIDS, AND SHARK REPELLANT IN SOLUTION 





5-6. AFTER COMPLETION OF INFLATION 
BALLOON IS UNTETHERED AND AL- 
LOWED TO FLOAT ABOVE PARA- 
CHUTE 





ACTUAL RE-ENTRY into the earth's atmosphere is the prime test of the nose cone. At this 
point it has to withstand destructive forces greater than any yet encountered by an airborne 
system. Because of this, complex parachute recovery systems are necessary. This subject was 


discussed on the Philadelphia Section'’s radio program “Meet the Engineer.” 


Re-entry Vehicles Discussed and problems in connection with manned 


> P es . ” and unmanned space flight, the “three 
on Program Meet the Engineer M’s” may be possible—that is mice, mon- 


keys, and now men. 

Who call tell what the future may 
bring. Will our peaceful dreams become 
realities? It seems conservative to assume 


Five Thor-Able re-entry vehicles have 
recently been fired. It is not enough to 
have each vehicle and its payload survive 
just re-entry; it must also survive atmos- 
pheric impact, and then it must be lo- 
cated. In the case of high degree instru- 
mentation and search recovery, compo- 
nents must survive the 40,000 g impact 
when it enters the water—a thousand 
times greater than the impact of an auto- 
mobile crashing into a concrete wall at 
40 miles per hour. This is one of the 
reasons why complex parachute recovery 
systems are necessary. 

fom MacCauley, chairman of “Meet 
the Engineer” Radio Committee of the 
AIEE Philadelphia Section and member 
of the AIEE Public Relations Committee, 
made arrangements for the broadcast of 
two 15-minute discussions entitled “The 
Nose that Knows.” His guest was Mark 
Morton, manager of re-entry vehicle proj- 
ect of the missiles and space vehicle de- 
partment of the General Electric Com- 
pany (GE). Mr. Morton discussed the 
Thor-Able_ re-entry vehicle and_ the 
“stable” of such vehicles which are being 
developed by GE Co. He told how these 
flights have pointed the direction for 
future design work with higher perform- 
ance vehicles. As research into new and 
already existing technologies continues to 
increase man’s knowledge of conditions 
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that the peacetime missiles will be of the 
re-entry type. 

These presentations were made up into 
two 15-minute radio broadcasts which 
were presented on the program “Meet the 
Engineer” over station WFLN,. Philadel- 
phia, Pa., on August 8 and 22. 


LISTENERS to “Meet 
the Engineer’ radio 
program heard two 
discussions of the 
Thor-Able re-entry ve- 
hicle. Shown _ are: 
Mark Morton  (iefti, 
manager of the re- 
entry vehicle project. 
missile and space ve- 
hicle department, Gen- 
eral Electric Company, 
who explained the 
ablation material of 
the nose cone and its 
construction to Louis 
Percey (center) and 
Tom MacCauley (right), 
chairman of the 
broadcast. 
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MEMBERS of the AIEE Pulp & Paper Subc 





who ded the Conference are (front row, 


left to right): Sigvald Andersen, West Virginia Pulp & Paper Company; S. J. Campbell, eves 


inghouse Electric Corporation; J. $. Kirkland, Rome Kraft; C. H. Hud 





Jr., Subc 


chairman, General Electric Company; C. L. Eletson, Subcommittee secretary, Alton Box Board 
Company; S. A. Bobe, Westinghouse Electric Corporation; D. C. Pier, Beloit Iron Works; T. K. 
Likos, Westinghouse Electric Corporation; (back row, left to right): M. L. Perkins, Fraser Paper 
Company; R. J. Farrell, Reliance Electric and Engineering Company; J. D. Grady, Oxford Paper 


Company; W. H. Buford, Conti tal Can C 





y, Inc.; E. H. Overby, Union Bag & Paper 


Corporation; C. B. White, Jr., Allis-Chalmers Manufacturing Company; G. E. Shaad, General 
Electric Company; J. M. Yarbrough, Mead Corporation, and M. J. Osborne, Bowaters Southern 


Paper Corporation. 


Annual Conference on 
Pulp and Paper Industry 


The 5th Annual Conference on Elec- 
trical Engineering as applied to the Pulp 
and Paper Industry was held June 18-19, 
1959, in the Louis Oakes Room of the 
Library Building on the University of 
Maine campus. This Conference was 
attended by 150 ranking electrical engi 
neers from the mills and allied industries. 
Attendance was from wicespread areas and 
included mill electrical engineers from as 
far away as Florida, Minnesota, and Texas. 

The 2-day Conference was highlighted 
by an interesting program of technical 
papers and timely addresses. 

Addresses of welcome were given by 
Prof. W. J. Creamer, of the University’s 
School of Electrical Engineering, and Prof. 

Jennings, School of Chemistry. 

Dr. J. L. Ober, president, University of 
Maine Pulp and Paper Foundation, gave 
a luncheon address at Stoddard Hall, June 
18. Dr. Ober explained how the University 
of Maine prepares young aspirants for 
high level positions in the pulp and paper 
field by offering specially selected courses 
beyond a B.S. degree, which lead to a cer- 
tificate denoting administrative ability in 
this field. Dr. Ober stated that this practice 
was being enthusiastically endorsed by the 
Foundation, which consists of many mills 
and allied organizations, and is directed 
by top level executives from these organ- 
izations. 

John Gould, well-known author and 
lecturer, addressed the banquet held the 
evening of June 18, at the Penobscot Valley 
Country Club. Mr. Gould pointed out 
contributions to our early American his- 
tory made by the State of Maine. 

Among universities, Maine has probably 
one of the few complete paper machines, 
which is used in their research work on 
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pulp and paper. This is a Fourdrinier-type 
machine, approximately 11 inches in 
width, operating about 300 feet per 
minute. Laboratories were opened to in- 
spection. Many mills within practical driv- 
ing distance opened their doors to visits 
by those attending the Conference 

The AIEE Pulp and Paper Subcommit- 
tee meeting was held June 17, when it was 
determined that the 1960 Conference 
would be held in Gainesville, Fla., prob- 
ably during early or mid-April. The meet- 
ing to be held in 1961 is planned for the 
midwestern states area. 

Much of the success of the 1959 Confer- 
ence may be attributed to the excellent 
co-operation and assistance provided by the 
University’s Colleges of Engineering and 
Chemistry, and to the Publicity Depart- 
ment, under the direction of Howard 
Keyo. 

The program on Thursday, June 18, 
consisted of presentations describing “Short 
Circuit Calculating Boards,” “Great 
Northern Paper Company’s Power System,” 
“Magnetic Amplifier Power Supplies for 
Adjustable Speed Drives,” “Control Sys- 
tems for Industrial Nuclear Power Plants,” 
and “High-Voltage A-C Motor Insulation.” 

The subjects covered June 19 were 
“Lightning Protection for Paper Mills,” 
‘Cable Application in Paper Mills,” 
“Regulating Systems for the Paper Indus 
try.” 

Copies of the papers presented are not 
available until released through AIEE 
Headquarters and the authors’ 
given 

C. H. Hudson, General Electric Com- 
pany, Atlanta, Ga., is chairman of the 
AIEE Pulp and Paper Industry Subcom- 
mittee. E. K. Murphy, Rayonier Incorpo- 
rated, Jessup, Ga., is vice-chairman, and 
C. L. Eletson, Alton Box Board Company, 
Alton, Ill, is secretary. 


consent 
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Plans for Commemoration of 
AIEEF’s First Technical Meeting 


Members of the AIEE Philadelphia 
Section will meet at the Franklin Insti- 
tute in that city on October 7, 1959, to 
commemorate the AIEE’s first technical 
meeting held at Philadelphia 75 years ago, 
on October 7, 1884. 

After a reception and dinner, guest 
speakers will review some of the past ac- 
complishments of the AIEE. They will 
also predict some of the outstanding 
things to come as a result of work now 
being done in the field of electrical engi- 
neering. 

L. F. Hickernell, ATEE’s 1958-59 na- 
tional president, will dust off the organi- 
zation’s old records and review its past 
history at the October meeting. 

Vice-Admiral J. T. Hayward, Deputy 
Chief of Naval Operations (Development), 
and Brigadier General David Sarnoff are 
scheduled to give the members of the 
Philadelphia Section a glimpse of what 
the future has in store for the electrical 
engineer. 

At the meeting, current AIEE National 
President J. H. Foote will announce the 
creation of the General Sarnoff Medal 
which will be awarded for outstanding 
achievements in the field of electronics. 

R. 8S. Hewett, chairman of the Philadel- 
phia Section, will act as master of cere- 
monies at the organization’s 75th Birth- 
day Meeting. 

In addition to the members, R. L. Hal- 
berstadt, chairman of the 75th Anniver 
sary Committee, is making plans for some 
300 guests who are expected to attend 
the celebration which is being held as 
part of the joint meeting with the Frank- 
lin Institute 


EJC To Publish 
Newsletter on Activities 


In its expanding service to the nation’s 
engineers and its own member societies, 
Engineers Joint Council (EJC) will pub- 
lish Engineer, a newsletter report on EJC 
activities, national affairs, and events which 
affect the engineer, with the first issue 
scheduled for September 1959. Engineer 
will appear nine times a year. 

In addition to reporting EJC’s actions 
on behalf of engineering, the newsletter 
will cover national legislative, administra- 
tive, and legal events of importance to the 
engineer. The publication will make avail 
able advance notices of EJC’s periodic 
reports in such areas as manpower, engi 
neering salaries, engineering college enroll 
ment, military service for trained man- 
power, and international events. 

The newsletter will bring together news 
emanating from many sceurces into a 
single, comprehensive digest for engineers. 

Distribution of Engineer will be free and 
will be available to responsible persons 
and organizations in industry, Govern- 
ment, and education. Address Engineers 
Joint Council, 29 W. 39 St., New York 18, 
N. Y. 


953 





Plans Nearing Completion 
for National Power Conference 


The General Arrangements Committee 
composed of members of the Kansas City 
Sections of AIEE and the American 
Society of Mechanical Engineers (ASME) 
have announced that plans for the 1959 
National Power Conference are nearing 
completion. 

The Conference, jointly sponsored by 
the Power Divisions of AIEE and ASME 
with the co-operation of the local sec- 
tions of both societies, will take place 
September 28-October 1, 1959, in Kansas 
City. Mo. Sessions will be held in the 
Municipal Auditorium adjacent to the 
Muehlebach Hotel which will serve as 
headquarters hotel. 

Among the highlights of the social 
schedule will be two luncheons scheduled 
for Monday, September 28, and Wednes- 
day, September 30. The main address at 
the Monday luncheon will be presented 
by G. B. Warren, president, ASME. The 
Wednesday luncheon will be highlighted 
by an address by J. H. Foote, president, 
AIEE. 

Several plant trips to nearby industrial 
sites have been planned. Included are 
trips to the Montrose Station of the 
Kansas City Power and Light Company, 
and the Plotte Pipeline Company control 
headquarters. 

The Technical Program Committee has 
announced that six technical sessions have 
been scheduled with three sponsored by 
ASME and three sessions by AIEE. In- 
cluded in the ASME program will be a 
session on High-Temperature Steam 
Generation with a paper outlining the 
historical background of the ASME Re- 
search Committee on High-Temperature 
Steam Generation. 

Only numbered ASME papers in this 
program are available in separate copy 
form until July 1, 1960. Copies can be 
obtained from the ASME Order Depart- 
ment, 29 W. 39th St., New York 18, N. Y. 
Prices are 40¢ each to members of ASME; 
80¢ to nonmembers. Payment may be 
made by check, U. S. postage, free coupons, 
or coupons purchased from ASME. The 
coupons, in lots of 10, are $3 to members 
and $6 to nonmembers. Papers must be 
ordered by the paper numbers listed in 
this program otherwise the order will be 
returned. The final listing of available 
technical papers will be found in the 
issue of Mechanical Engineering contain- 
ing an account of the Conference. 

Copies of numbered ATEE papers can 
be obtained by writing directly to AIEE, 
38 W. 39 St., New York 18, N. Y. 

he tentative technical program fol- 


lows: 


Monday, September 28 


9:00 a.m. Session I 


Cooling Towers—Automatic Control of Water 
Quality. J. T. Kintigh 

Cooling Towers—An Alternate Method of Fan 
and Auxiliary Control. R. J. Davis 

Loud Speakers Communication in Power 

Plants. A. W. Goldman 


Low-Cost Provisions for Synchronous Con- 
denser Operation of New Willow Island 
Unit No. 2. R. D. Brown, A. C. Kelsall 
(AIEE Paper No. CP59-1066) 


2:00 p.m. Session II 


The Power Test Codes for Steam Turbines, 
Including a New Procedure for Simplified 
Performance Tests. O. D. Whiddon 

Fifteen Years Experience Employing Simpli- 
fied Performance Tests to Follow Plant 
Efficiency. F. H. Light, J. H. Daniels 


The Power Test Codes and Bench Mark 
Testing. T. Baumeister 


Bench Mark Testing in Industrial Power 
Plants. L. J. Brown 


Panel Discussion 


Tuesday, September 29 


9:00 a.m. Session III 


Historical Background of the ASME Research 
Committee on High-Temperature Steam 
Generation. H. L. Solberg 


Metallurgical Evaluation of Superheater Tube 
Alloys after 6 Months Exposure at Temper- 
atures of 1100 F to 1500 F. C. L. Clark, 
J. J. B. Rutherford, A. B. Wilder, M. A. 
Cordovi (ASME Paper No. 59-PWR-1) 


High-Temperature Alloy Considerations 
Superheater Designs. P. M. Brister, G. N. 
Emmanuel 


High-Temperature Alloy Considerations 
Steam Turbine Designs. N. L. Mochel 


Summary by J. H. Harlow 


2:00 p.m. Session IV 
Operation of Steam Turbines to Minimize 
Shell Cracking. R. L. Jackson, §. B. Coulter 


Minimum Recommended Protection for Unit 
Connected Steam Stations. (An AIEE Com- 
mittee Report, Paper No. 59-1149) 


Current Practice in Control and Interlocking 
a Gas-Fixed Boiler Turbine Generator Unit. 
E. H. Finch 


Wednesday, September 30 


9:00 a.m. Session V 


Outline of the Problem of Peak Power Sup- 
ply. R. W. Dodson 


An Approach to Peak Load Economics. Gallo- 
way, Kirchmayer, Marsh, Mellor 


Steam Power Plants for Peaking Service. 
A. LeBailly 


2:00 p.m. Session VI 


A Paper on the Design of Montrose Station. 
F. A. Ritchings, W. E. Slemmer 


The Power Mine and Coal for Montrose Sta- 
tion. J. R. Jones 


Montrose Steam Electric Station Operating 
Experience. G. A. Meyers 


Activities of the 
AIEE Montreal Section 


At the annual meeting of the Montreal 
Section of AIEE, the following officers 
were elected for the 1959-60 Season: Chair- 
man of the Section—Paul Rose, Canadian 
General Electric Co., Ltd.; Chairman Pro- 
gram Committee—H. O. Wilson, The 
Shawinigan Engineering Co., Ltd.; Secre- 
tary-Treasurer—L, Swift, Canadian Hoosier 
Engineering Co., Ltd.; Chairman Member- 
ship Committee—R. L. Gladwell, Alumi- 
num Company of Canada, Ltd.; Executive 
Committee—T. F. Palmquist, The Bell 
Telephone Company of Canada; G. Per- 
ron, Quebec Hydro-Electric Commission; 
J. Thibeault, Southern Canada Power Co.; 
A. H. Elliott, Canadian Westinghouse Co., 
Ltd. 

At the same meeting, the results of the 
Prize Paper Contest were announced, and 
prizes awarded. 

The first prize of $50 and certificate was 
awarded for a paper entitled “The St. 
Lawrence River High-Voltage Submarine 
Cable Crossing,” submitted by: D. M. 
Farnham, Hydro-Quebec; S. H. Cunha, 
Hydro-Quebec; G. B. Shanklin, consulting 
engineer; H. D. Short, Canada Wire & 
Cable Co., Ltd. 

Second prize of $30 and certificate was 
awarded for a paper entitled “Evaluation 
of the Internal Insulation of Generator 
Coils Based on Power Factor Measure- 
ments,” submitted by: D. A. Findlay, R. G. 
Brearley, C. C. Louttit, all of Aluminum 
Company of Canada, Ltd. 

Third prize of $20 and certificate was 
awarded for a paper entitled “Bersimis 
$00-Kv Transmission System,” submitted 
by: Lionel Cahill, Hydro-Quebec. 


Photo Illustrations of Canada 


OFFICERS, at the annual meeting of the Montreal Section are (left to right); R. L. Gladwell; 
P. E. Rose, chairman-elect; Prof. G. F. Tracy, vice-president, District No. 10; E. D. Bent, chair- 
man, Montreal Section; Dr. R. Dupuis, vice-president-elect, District No. 10; H. O. Wilson, chair- 
man, program committee; and R. A. Boyd, past chairman, Montreal Section. 
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Announcement Made of 
Whitehead Insulation Award 


A new award, which is in the process of 
being established, will be called the J. B. 
Whitehead Electrical Insulation Award. It 
will honor the memory of Dr. Whitehead, 
past president of AIEE in 1933-34, who 
contributed greatly toward recognition of 
the insulation field as a separate area of 
science and engineering. 

To establish the award, it is necessary 
that $25,000 be raised. This fund will be 
invested conservatively to yield a return 
which will cover the costs of a $500 cash 
award, medal, and certificate each year. 
When the required endowment fund is 
raised, it will be turned over to some well- 
known tax-free organization for adminis- 
tration. Definite rules will govern the 
selection of the individual to receive the 
award each year but it is intended that the 
awardee be selected entirely on the basis 
of his achievements in the insulation field 
—he will not need to be a member of any 
particular professional society or group 
to qualify for the award. 

Checks or money orders may be made 
payable to the J. B. Whitehead Electrical 
Insulation Award Fund and sent to Prof. 
F, Hamburger, Jr., Electrical Engineering 
Department, Johns Hopkins University, 
Baltimore 18, Md. 

Requests for further information should 
be directed to the fund chairman, Dr. L. J. 
Berberich, Manager, Engineering Depart- 
ment, 9L51, Associated Companies Divi- 
sion, Westinghouse Electric International 
Co., East Pittsburgh, Pa. Other members 
of the committee are: H. H. Chapman, Jr., 
Owens-Corning Fiberglas Corp.; K. N. 
Mathes, General Electric Company; Prof. 
Hamburger; J. R. Perkins, E. I. du Pont 
de Nemours & Co. (Inc.), and L. R. Samel- 
son, Lake Publishing Corp. 

Dr. Whitehead served as chairman of the 
Conference on Electrical Insulation of the 
National Research Council from 1922 to 
1939. He founded the School of Engineer- 
ing at Johns Hopkins University and be- 
came its first dean in 1919, serving in this 
capacity until 1938 when he became 
director. He was named professor emeritus 
when he retired in 1942. 


Fondation Montefiore 
1960 International Competition 


A prize, to be awarded every 5 years, will 
be bestowed by means of an international 
competition, on the best original work 
submitted on scientific advance and prog- 
ress in the technical applications of elec- 
tricity in all spheres, excluding popular 
treatises or compilations. 

Only those works submitted during the 
5 years preceding the meeting of the Board 
of Examiners will be considered for the 
award. They must be written in French 
or English, and may be printed or type- 
written and, in either case, the examiners 
may decide to print them. 

Eight copies of each work must be sub- 
mitted, whether printed or typewritten. 
They should be sent, postage paid, to 
Monsieur le Secretaire-Archiviste de la 
Fondation George Montefiore, 31, Rue 
St. Gilles, Liege, Belgium. 
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ATEE Cleveland Section 


THE CLEVELAND SEC- 
TION of the Institute 
recently held their an- 
nual election of offi- 
cers. The newly elected 
officers are (left to 
right): Chairman E. C. 
Barnes, Reliance Elec- 
tric and Engineering 
Company; Vice-Chair- 
man A. J. Hornfeck, 
Bailey Meter Com- 
pany; Secretary H. Ca- 
ruso, Cleveland Elec- 
tric Hluminating Com- 
pany, and Treasurer 
J. R. Wickey, Clark 
Controller Company. 





The 1960 prize will be 100,000 Belgium 
francs, and the closing date for receipt of 
works by the Board of Examiners has been 
set at july 1, 1960. The works presented 
should be clearly and prominently headed, 
“Travail, Soumis au Concours de la Fonda- 
tion George Montefiore—Session de 1960.” 

Dr. P. A. Abetti, manager of Project 
EHV, General Electric Company, won this 
prize in 1955 for a paper on the study of 
transient phenomena by means of electro- 
magnetic models. 

For further information, write to Mon- 
sieur le Secretaire-Archiviste at the afore- 
mentioned address. 


Engineers To Confer 
on Magnetohydrodynamics 


The Basic Sciences Committee of the 
AIEE is sponsoring a conference on the 
engineering aspects of magnetohydrody- 
namics to be held at the University of 
Pennsylvania, Philadelphia, Pa., February 
18-19, 1960. The program, which is mainly 
concerned with high-energy gaseous 
plasmas, will be divided into four sessions, 
none of which will be concurrent. 

Program divisions and members of the 
Program Committee are: Fusion—Prof. N. 
Mather, Princeton University; Power 
Conversion—Prof. H. Yeh, University of 
Pennsylvania; Flight Applications—Prof. 
E. Resler, Cornell University and Com- 
munications and Diagnostics—Prof. L. 
Goldstein, University of Illinois. 

It is intended that the Fusion Session 
deal with the engineering problems re- 
lating to the extraction of energy from the 
thermonuclear fusion of light nuclei; the 
Power Conversion Session, with the direct 
extraction of electric energy from hot, 
flowing ionized gases or liquids; the Flight 
Applications Session, with the propulsion 
or control of aerodynamic vehicles or 
satellites by magnetohydrodynamic inter 
action between the vehicle and its en- 
vironment, and the Communications and 
Diagnostics Session, with the transmission 
and receipt of energy or information from 
high-energy gaseous plasmas under various 
conditions. 

The primary purpose of the meeting is 
to exchange information on more or less 
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related disciplines with the assumption 
that the participants will have some degree 
of competence in one or more of the broad 
areas. Each session will open with one or 
more invited review papers followed by 
contributed papers accepted by the Pro- 
gram Committee. The authors of papers 
should assume audience familiarity with 
the field, and concentrate on what is 
original and novel in their particular con- 
tribution. 

Papers should not exceed 20 minutes in 
length. They can be substantially shorter, 
of course, if content so indicates. The pro- 
ceedings of the symposium will not be 
published. Publication of the abstracts, or 
of condensed versions of the abstracts, to 
be circulated prior to the meeting is under 
consideration. This should not preclude 
later publication of the entire paper in the 
appropriate professional journal. Abstracts 
(800 words in length) should contain an 
appropriate bibliography, and must be in 
the hands of the Program Committee no 
later than November 15, 1959, to obtain 
consideration. For further information, 
write to: Clifford Mannal, Aerosciences 
Laboratory, Missiles and Space Vehicle 
Department, General Electric Company, 
$750 D-Street, Philadelphia 24, Pa. 


New Officers Elected 
by St. Louis Joint Council 


The Joint Council of the Associated 
Engineering Societies of St. Louis, Mo., at 
its annual meeting June 17, elected the 
following officers for the 1959-60 year: 
President, H. E. Frech, Jr., Olin Mathieson 
Chemical Co.; Vice-President, E. G. 
Mathae, Harnischfenger Corp.; Secretary- 
Treasurer, G. F. Herold (M '56), Rebmann 
Gay Herold, Consulting Engineers. 

The Joint Council represents approxi- 
mately 7,500 engineers and those associated 
with the profession including architects. 
These are the members of the following 
member-societies: Engineers’ Club of St. 
Louis and St. Louis Sections of AIEE, 
American Institute of Architects, American 
Institute of Chemical Engineers, American 
Institute of Industrial Engineers, American 
Institute of Mining, Metallurgical and Pe- 
troleum Engineers, American Society of 
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Quality Control, American Society of Civil 
Engineers, American Society of Heating 
and Air Conditioning Engineers, American 
Society of Mechanical Engineers, American 
Welding Society, Illuminating Engineering 
Society, Institute of the Aeronautical 
Sciences, National Association of Corrosion 
Engineers, Society of American Military 
Engineers, Instrument Society of America, 
and American Society of Refrigeration 
Engineers. 


Call for Papers 
Winter General Meeting 


The AIEE Computing Devices Commit- 
tee and Digital Computer Subcommittee 
have announced submission dates for pa- 
pers for the 1960 Winter General Meeting, 
New York, N. Y., January 31-February 5. 

Prospective authors are invited to sub- 
mit papers on significant work on control 
computers such as the following: 


1. Definition and characterization of 
problems for control computers 

2. New control computers 

3. Comparison of different computers or 
computer types for a single application 

1. Criteria for selecting computer types 
for control applications 

5. Techniques and 
future 


concepts of the 


In addition to papers on new develop- 
ments and fundamental studies, tutorial 
papers on control computers are invited. 
Special emphasis will be placed on 
delineating areas of usefulness of incre- 
mental (DDA) and whole-number general- 
purpose (GP) computers for control appli- 
cations. 

Abstracts of papers are 
needed almost immediately to allow for 
the selection and preparation of the pro- 
gram for these special sessions. Strict ad- 
herence to the following schedule is essen- 
tial: 

September 15—Deadline for receipt, in 
triplicate, of a 50- to 100-word abstract 
and a 500-word summary of the paper for 
program planning. 

November 2—Deadline for full text of 
Transactions papers prepared in accord- 
ance with the AIEE Author's Guide. 

December 2—Deadline for full text of 
conference papers. (preprints only) 

All correspondence concerning these spe- 
cial sessions should be addressed to: G. L. 
Hollander, Chairman, c/o Philco Corpora- 
tion, 4700 Wissahickon Ave., Philadelphia 
44, Pa.; or R. J. LaManna, Paper Chair- 
man, c/o Monroe Calculating Machine 
Co., 555 Mitchell St., Orange, N. J. 


prospective 


Announcement Made of 
1960 John Fritz Medalist 


G. A. Price (AM ‘47), chairman and 
president of the Westinghouse Electric 
Corporation, Pittsburgh, Pa., has been 
designated the recipient of the John 
Fritz Medal for 1960. 

The citation reads “. . . for his in- 
spirational leadership, industrial pioneer- 
ing and personal initiative in marshaling 
the creative forces of research and engi- 
neering to the cause of developing atomic 
power for the national defense and for the 
human welfare.” 


956 


ATEE Cincinnati Section 


THE CINCINNATI SECTION OF AIEE recently held their annual Student Prize Thesis Competition 
for seniors at the University of Cincinnati. This year's winners and the c ittee bers are 
(left to right): Prof. Carl Evert, Student Branch adviser; J. C. Neupaver, chairman, Annual Award 
and Prize Paper Committee; J. R. Rae, speaker for the meeting; H. W. Deaton, first prize win- 
ner; J. M. Walter, second prize winner; A. C. Varner, third prize winner; and Prof. A. C. 
Herweh, head, electrical engineering department, University of Cincinnati. 








Textile Meeting Scheduled, 
October 15-16, Charlotte, N. C. 


The AIEE Textile Industry Subcom- 
mittee together with the AIEE North 
Carolina section and North Carolina State 
College are sponsoring a Textile Confer- 
ence in Charlotte, N. C., October 15-16, 
1959. Headquarters is the Hotel Charlotte. 

The program for the Conference fol- 
lows: 


Thursday, October 15 
10:00 a.m. Registration—lobb;, Hotel 
Charlotte 


11:00 a.m. Luncheon Period 


1:30 p.m. Afternoon Session 

Presiding: E. R. Davis, Duke Power Company 
Address of Welcome: W. B. McGuire, presi- 
dent, Duke Power Company 

New Motor Insulations for the Textile Indus- 
try. L. P. Gregory, Allis-Chalmers Manufac- 
turing Company. 

Lighting as a Production Tool. E. A. Lindsay, 
General Electric Company 

The Disease Called Power Factor and How 
Capacitors Can Profitably Cure This Disease. 
H. J. Forbes. Sr., Celanese Corporation 

4:15 p.m. Committee Reports and An- 
nouncements 


6:00 p.m. Social Hour 


7:00 p.m. Dinner 


Friday, October 16 


9:30 a.m. Morning Session 

Presiding: George Watson, The Kendall Com- 
pany 

Electrical Control for Dual Fuel Small Boilers. 
P. K. Ryder, Electronics Corporation of Amer- 
ica 

Co-ordinating Drive Characteristics with Load 
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Requirements. C. G. Helmick, Westinghouse 
Electric Corporation 

Some Do's and Don't’s of Electrical Grounding 
in a Textile Plant. L. S. Inskip, Bell Tele- 
phone Laboratories, Inc. 


12:30 p.m. Luncheon—Hotel Charlotte 


Presiding: M. J. Mulhern, chairman, North 
Carolina Section 

Speaker: North Carolina Nuclear Energy Pro- 
gram. D. M. McConnell, general counsel, 
Belk’s Stores 


2:00 p.m. Afternoon Session 

Presiding: H. E. Strock, E. H. Gilliam Co. 
Textile Machinery Drives in Europe. John 
Bina, Dominion Textile Company 

Value of Long-Range Planning in the Design 
of Electric Distribution Systems for Industrial 
Plants. W. P. Lyman, Carolina Power & Light 
Company 





Technical Periodicals 


The technical periodicals, Communi- 
cation and Electronics, Applications and 
Industry, and Power Apparatus and Sys- 
tems contain the formally reviewed and 
approved numbered papers presented at 
General and District meetings and con- 
ferences. The publications are on an an- 
nual subscription basis issued six times a 
year. Members may receive one subscrip- 
tion to any one of the technical periodi- 
cals for $2.50. The balance of the annual 
$5.00 subscription price will be paid by 
application of his annual dues for the year 
of the subscription. (Members may not 
reduce the amount of their dues payment 
by reason of nonsubscription.) Additional 
member subscriptions will be at the rate 
of $5.00. Nonmembers may subscribe on 
an advance annual subscription basis of 
$8.00 each (plus 50¢ extra for foreign 
postage payable in advance in New York 
exchange). Single copies, when available, 
are $1.50 each. Discounts are allowed to 
libraries, publishers and _ subscription 
agencies. 
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SEP Celebrates 
40th Anniversary 


The Polish Association of Electrical 
Engineers (SEP) celebrated its 40th Anni- 
versary during the Annual SEP Conven- 
tion held in Warsaw, Poland, June 8-14, 
1959. Over 2,000 members of the SEP 
and guests from 12 foreign countries par- 
ticipated in the convention. The AIEE 
was represented by Dr. J. J. Podoski 
(M '41), who had served as secretary gen- 
eral of the SEP before the war for 10 
years. 


General Session 


The meeting chairman, Dr. Jan Podoski, 
professor of electric traction and dean of 
the electrical faculty, Polytechnical In- 
stitute of Warsaw, opened the general 
session held Thursday afternoon at the 
Congress Hall of the Palace of Culture 
and Science. He greeted the members of 
the Polish Government present at the 
meeting and introduced the speakers. All 
speeches were simultaneously translated 
into English, French, German, Polish, and 
Russian. 

Dr. Podoski, as representative of the 
AIEE, gave a welcoming speech to the 
assembly in which he quoted President 
L. F. Hickernell’s remark at the 75th An 
niversary Celebration of the AIEE: “An 
anniversary is a truly happy event when 
the promise of the future outweighs the 
accomplishments of the past.” He then 
pointed to some past and recent achieve- 
ments and to the “promises of the future,” 
which, however, can never be fulfilled if 
the scientists and engineers of many lands 
fail to do what is their duty, namely to 
serve humanity for the good of all. “This 
is the nuclear age,” said the speaker, 
“which either takes us to the stars and 
toward untold happiness—or throws us 
into complete annihilation. We the scien- 
tists and engineers hold the keys to that 


future. We can, and we must, use those 
keys to open the path to a better life 
for all, to a life of plenty, so that our 
children, and our children’s children all 
over the world will be forever free—free 
from want, free from fear, and free from 
lack of freedom.” 

With greetings from the President and 
Members of the Institute, he then pre- 
sented to the President of the SEP two 
bound volumes of the anniversary issue of 
Electrical Engineering, inscribed for 
presentation and signed by President 
Hickernell. 

The keynote address was presented by 
Prof. Dr. J. L. Jakubowski, member of 
the Polish Academy of Sciences, on “The 
Role of Electricity in the Economic Life 
of the Country.” He gave a summary of 
developments in the science of electricity 
and electrical engineering in Poland from 
1919 until the present. He then went on 
to describe plans for the immediate future 
included in the general economic plan for 
Poland. 

After the addresses, some members of 
the SEP were decorated with SEP merit 
pins and with State decorations. 


Technical Sessions 


From June 9-12 inclusive, technical ses- 
sions were held. Included among _ the 
papers presented were several reports by 
Polish committees on subjects such as: 
electric heating, lightning protection, 
fluorescent lamps for external illumina- 
tion, automatic control of power plants, 
automation, rural electrification,  tele- 
communications, and electric traction. 

Ihe convention represented a coming 
together of Poles and representatives of 
the East and West where the common 
language was volts and amperes. Visitors 
could see and appreciate the efforts of a 
brave and industrious nation, which, 
despite the ravages of war, is struggling 
to build a better future for the genera- 
tions to come. 


AT THE OPENING SESSION of the Polish Association of Electrial Engineers (SEP) Convention 
are shown (first row, left to right): Karel Kvet, chairman, electrical engineering section of the 
Scientific-technical Society of Czechoslovakia; Marin Kalburow, vice-chairman, Scientific-technical 
Society of Bulgaria; Dr. J. J. Podoski, of Washington, D. C., AIEE representative at the con- 
vention; Robert Davis, The Institution of Electrical Engineers, London, England; Prof. Janusz 
Groszkowski, first vice-president of the Polish Academy of Sciences; Dr. Jan Podoski (standing), 
dean of the electric faculty, Polytechnical Institute of Warsaw, and chairman of the SEP 40th 
Anniversary Committee, and Prof. |. S$. Stekol’nikov, member, Academy of Sciences, USSR. 
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Conference on Electrical 
Techniques in Medicine, Biology 


The 12th Annual Conference on Elec- 
trical Techniques in Medicine and Biology 
will be held in the Sheraton Hotel, Phila- 
delphia, Pa., November 10-12, 1959. This 
Conference is sponsored by AIEE, the In- 
stitute of Radio Engineers (IRE), and the 
Instrument Society of America (ISA). Elec- 
tromagnetic radiation effects will be ex- 
plored at the electromedical meeting. 

Although the profound effects that pen- 
etrating radiation (such as X rays) have 
upon living systems have been studied in- 
tensively for some time, comparatively 
little is known about similar effects of 
radiation of other wavelengths, ranging 
from the subsonic and ultrasonic through 
the infrared and ultraviolet. 

This vital problem has been adopted as 
the theme for the Conference, during 
which specialists will report on the appli- 
cation of radiation of all wavelengths for 
diagnosis, therapy, and research investiga 
tion. During a 3-day program, this subject 
will be discussed by international author- 
ities in the field in a series of invited 
papers. There will also be submitted 
papers on the subject as well as on other 
subjects related to electrical and electronic 
techniques in biology and medicine. 

The Conference will also feature an 
exhibit and demonstrations of the latest 
electromedical equipment and accessories. 
Among the products that will be displayed 
are microphotographic systems, intra- 
cardiac phonocatheters, blood gas analy- 
zers, fetal heart pickups, cardiodynameters, 
electronic goggles, continuous blood pres- 
sure and pulse-rate monitors, wide-band 
amplifiers, laboratory and student stimu- 
lators. 

Another feature will be a series of 
planned tours to the Johnsville Aero- 
Medical Acceleration Laboratory (USN), 
Institute for Cancer Research, Electro- 
medical Laboratory and Johnson Founda- 
tion at the University of Pennsylvania, 
and the Air Crew Equipment Laboratory 
(USN). 


Paper Deadline Extended 


In view of the tremendous interest 
shown in the Conference theme, the dead- 
line for papers has been extended to Sep- 
tember 15. Abstracts (500 words) and 
illustrations should be submitted, on or 
before September 15, to the Program Com- 
mittee Chairman: Dr. L. E. Flory, RCA 
Laboratories, Princeton, N. J. 





CORRECTION FOR AUTHORS 


Refer to p. 853 of the August 1959 
issue of Electrical Engineering “Re- 
quirements for Authors and Publica- 
tion Rights for AIEE Papers and 
Articles.” 

Item 4 under “Submission” should 
read “Abstract 80 days prior to day 
of presentation.” 

Item 5 under “Submission” should 
read “65 days prior to date of meet- 
ing.” 














Power Plant Instrumentation 
and Automatic Operation 


As an innovation, the Power Generation 
Committee of the AIEE held two 14-day 
technical sessions in combination with 
committee meetings in Chicago, Il., April 
27-28, 1959. 

According to C. F. Paulus, who was in 
charge of arrangements, the experiment 
was quite successful, from the viewpoint 
of attendance as well as active participa- 
tion. 

Five informal presentations were made 
concerning various aspects of power plant 
instrumentation and automatic operation. 
rhis includes scanning, logging, alarming, 
computation, recording, annunciation, 
sequential operation, integrated control, 
digital readout, and automatic start-up 
and shut down of units. 

Great strides in technology and accept- 
ance of new concepts have been made in 
this field in the last 3 or 4 years. Many 
installations, of varying degrees of 
sophistication, are already in service in 
utility and process industry applications. 
Technology has advanced to the point 
where automatic start-up and shut down, 
operation, performance monitoring and 
computing for efficient operation,  se- 
quential recording, and other phases of 
this subject are in service or in design 
Stages at this time. 


All agreed that economic justification 
of these systems is very difficult and is the 
major stumbling block for utility appli- 
cation; manpower savings or replacement 
of existing equipment usually cannot be 
obtained. The latter may be _ possible 
after several years of extended operation 
have proved the reliability of new equip- 
ment to the point where conventional 
meters, recorders, and annunciators may 
be eliminated. 

However, the complexity of modern 
large units in some cases may require the 
use of these approaches regardless of cost. 
In addition, work must get underway in 
developing and proving these techniques 
to anticipate the time when they are 
essential for all large units. Often, the 
most potent arguments for their use at 
present is the prestige value of having 
sophisticated computers and advancing the 
state of the art. 

Because of the rapid advances being 
made, it was agreed that it is essential 
for all to keep abreast of this advancing 
field, even though engineers find more 
complex devices difficult to justify eco- 
nomically at the present. The spirited dis- 
cussion following each of the presentations 
showed that everyone is having difficulties 
of this type. Continued co-ordinated action 
is required by committee members and, 
in particular, the new Working Group on 
Instrumentation and Data Handling. 


AIEE FELLOWS ELECTED 


Board of Directors Meeting, June 26, 1959 


Leonard Gladstone Abraham (M ’39), di- 
rector of transmission engineering, Bell 
Telephone Laboratories, Inc., Murray Hill, 
N. J., has been transferred to the grade 
of Fellow in the AIEE “. for contri- 
butions to the engineering and develop- 
ment of long distance television transmis- 
sion systems.” Mr. Abraham was born in 
Watson, Ill., September 25, 1901. He re- 
ceived B.S. and M.S. degrees from the 
University of Illinois in 1922 and 1923, 
respectively. In 1923, he joined the de- 
velopment and research department of the 
American Telephone & Telegraph Com- 
pany, which was later joined with the Bell 


Marvin Camras 


Telephone Laboratories. He has remained 
with the latter, except for a period from 
1952-54 when he was director of electron- 
ics for Sandia Corporation in Albuquer- 
que, N. Mex. His work has included sys- 
tems engineering planning as well as de- 
velopment of specific systems. Mr. Abra- 
ham is a member of the Joint Technical 
Advisory Committee on Tropospheric 
Scatter Transmission, and of the Execu 
tive Committee of the U. S, Preparatory 
Committee for the 1959 International Ra- 
dio Committee. He is a member of the 
American Association for the Advance- 
ment of Science, Sigma Xi, and a fellow 


H, A. Clarke 


Institute Activities 


of the Institute of Radio Engineers. He is 
a registered professional engineer in New 
Jersey. He has served on the AIEE Com- 
munication Committee (1948-49); Wire 
Communication Systems Committee (1949- 
53, chairman 1950-52); Communication 
Division Committee (1950, 1952-59); Award 
of Institute Prizes Committee (1952-54); 
and Communication Theory Committee 
(1955-59, chairman 1955-56). He is a mem- 
ber of the Special Task Force on Institute 
Activities and Organization, appointed in 
late 1957. 


Marvin Camras (AM ‘41, M ‘47), senior 
engineer, electrical engineering depart- 
ment, Armour Research Foundation, Chi- 
cago, Ill., has been transferred to the 
grade of Fellow in the AIEE “. . . for 
contributions to the science and art of 
magnetic recording.” Mr. Camras was 
born January 1, 1916, in Chicago, Ill. He 
received the B.S. degree in E.E. from Ar- 
mour Institute of Technology in 1940, 
and the M.S. degree from Illinois Institute 
of Technology (IIT) in 1942. Since 1940, 
as a member of the staff at Armour Re 
search Foundation, he has done research 
on projects in electronics, which included 
remote control, high-speed photography, 
magnetostriction oscillators, and __ static 
electricity. Mr. Camras’ contributions to- 
ward the development of modern mag- 
netic tape and wire recorders have in- 
cluded high-frequency bias, improved re- 
cording heads, wire and tape materials, 
magnetic sound for motion pictures, mul- 
titrack tape machines, and stereophonic 
sound reproduction. He is a fellow of the 
Institute of Radio Engineers (IRE), and 
the Acoustical Society of America, and a 
member of the Society of Motion Picture 
and Television Engineers, the American 
Association for the Advancement of Sci- 
ence, Eta Kappa Nu, Tau Beta Pi, and 
Sigma Xi. He has been editor of the 
IRE Transactions on Audio since 1958. In 
1953-54, he was chairman of the IRE Pro- 
fessional Group on Audio (PGA), and 
vice president of the IIT Chapter, Sigma 
Xi. He received the John Scott Medal in 
1955, and the IRE-PGA achievement 
award in 1958. 


Henry Anable Clarke (AM ‘21, M 45), 
superintendent, system station depart- 
ment, Appalachian Power Company, Ro- 
anoke, Va., has been transferred to the 
grade of Fellow in the AIEE “. . . for 
contributions to carrier current relaying 
and ultrahigh-speed power circuit reclos- 
ing techniques.” Mr. Clarke was born 
June 14, 1896, in Williamsport, Pa. He 
received the B.S. degree in E.E. from 
Union College in 1918. He served in 
World War II as a second lieutenant in 
the Signal Corps. After the war, he joined 
the General Electric Company on the test 
program. In 1920, he transferred to the 
Philadelphia office. In 1925, he joined the 
Pennsylvania Water and Power Company 
as a field engineer on the construction of 
the Holtwood Steam Power Plant. Later 
that year, he joined the Kentucky and 
West Virginia Power Company, a prede- 
cessor of the Appalachian Power Com 
pany, as an electrical engineer at the Lo- 
gan Steam Plant. In 1927, he was pro- 
moted to relay engineer in charge of the 
system relay department of the Appala- 
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chian Power Company. While he was re- 
lay engineer, tremendous advances were 
made in the art of transmission, which 
included important developments in high- 
speed switching, high-speed carrier relay- 
ing, and ultrahigh-speed reclosing of trans- 
mission lines. As relay engineer of the 
Appalachian Power Company during this 
period, he participated actively in these 
developments. In 1945, he was promoted 
to system station superintendent. Mr. 
Clarke is a member of Sigma Xi. He is 
a past chairman of the AIEE Virginia 
Mountain Section, and has served on the 
AIEE Nominating Committee (1959). 


James Anthony Cronvich (AM °41, M 49), 
professor and head, electrical engineering 
department, Tulane University, New Or- 
leans, La., has been transferred to the 
grade of Fellow in the AIEE “. . . for 
contributions to medical practice through 
electronic applications and to teaching in 
this area of relationship.” Prof. Cronvich 
was born in New Orleans, La., October 
26, 1914. He attended Tulane University, 
where he received a B.E. degree in me- 
chanical and electrical engineering in 
1935, and an M.S. degree in electrical 
engineering in 1937. He was a General 
Radio Fellow at the Massachusetts 
Institute of Technology, and _ received 
an M.S. degree in electrical engineering 
in 1938. He joined the faculty of 
Tulane University in 1938, as an in- 
structor in electrical engineering. He left 
Tulane in 1941 to become an assistant and 
later associate electrical engineer with the 
Special Engineering Division on the Third 
Locks Project of the Panama Canal. In 
1942, he returned to Tulane as assistant 
professor to teach and develop the elec 
tronics program. He became associate pro- 
fessor in 1944, professor in 1949, and head 
of the department of electrical engineer- 
ing in 1956. Since 1946, he has worked on 
cardiovascular studies with a research 
group of the department of medicine of 
the Tulane Medical School. In connection 
with this work, he has been coauthor of 
over 20 technical papers and of one mono- 
graph, “Spatial Vectorcadiography,” pub- 
lished in 1953. He is a senior member of 
the Institute of Radio Engineers, and a 
member of the American Society for En- 
gineering Education, the American Fed- 
eration for Clinical Research, Sigma Xi, 
and Tau Beta Pi. He has been a member 
of the AIEE Electrical Techniques in 
Medicine and Biology Committee (1957). 
He is chairman of the New Orleans Sec- 
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tion of the Institute for the year 1959-60. 


Alton C. Dickieson (M ‘41), director of 
Transmission Systems Development, Bell 
Telephone Laboratories, Inc., Murray 
Hill, N. J., has been transferred to the 
grade of Fellow in the AIEE “. . . for 
contributions to long distance multichan- 
nel communications and to underwater 
guidance systems.” Mr. Dickieson was born 
August 16, 1905, in New York City. He 
studied electrical engineering at Brook- 
lyn Polytechnic Institute. In 1923, he 
joined the Bell Telephone Laboratories. 
In 1929, he was a member of the engineer- 
ing staff of the Fox-Case Corporation, do 
ing experimental work in connection with 
sound recording on film. In 1930, he 
rejoined the Bell Telephone Laboratories 
as a supervisor in charge of a group of 
engineers who were developing long dis- 
tance communications systems. During 
World War II, Mr. Dickieson led the de- 
velopment of carrier telephone communi- 
cation systems for the Signal Corps, the 
development of a sonar system for the 
Navy, and the development of electronic 
guidance systems for acoustically steered 
torpedos. For the latter work, he received 
the Naval Ordnance Development Award 
in 1945. In 1946, he was transmission sys- 
tems engineer; in 1948-51, radio systems 
engineer, and in 1951, director of trans- 
mission systeras development. In 1954, as 
director of air defense planning, he was in 
charge of planning the communication 
and detection systems used in the first 
Distant Early Warning stations in the 
Arctic. Since 1954, he has been director of 
transmission systems development. He 
holds 28 patents in the communication 
field, and is a registered professional en- 
gineer in the State of New York. Mr. 
Dickieson is a senior member of the In- 
stitute of Radio Engineers (IRE), and an 
IRE editorial reviewer since 1954. He has 
been a member of the Editorial Commit- 
tee of the Bell System Technical Journal 
since 1955, and its chairman since 1958. 
He was a member of the Joint Technical 
Advisory Committee Subcommittee on 
Land-Mobile Channel Allocations. He has 
served on the AIEE Radio Communica- 
tion Systems Committee (1949-58, chair- 
man 1952-54); Communication Division 
Committee (1952-54); and District No. 3 
Representative on Technical Operations 
Department (1957-58). 


George Wallingford Downs (M '44), vice- 
president, Applied Physics Corporation, 
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Monrovia, Calif., has been transferred to 
the grade of Fellow in the AIEE“. . . for 
his contributions to refinement of acous- 
tical and data-evaluating apparatus and 
systems.” Mr. Downs was born in Mount 
Vernon, S. Dak., January 29, 1911. He 
attended the California Institute of Tech- 
nology in 1930-32. In 1935, he was em- 
ployed by Lansing Manufacturing Com- 
pany, Los Angeles, and, in 1936, was named 
chief engineer. He left to accept a position 
as development engineer for William Mil- 
ler Corporation, Pasadena. In 1941, he 
took a leave of absence to work at the 
University of California on an antisub- 
marine warfare research program. On this 
project, he was a physicist, and served as 
a general consultant on instrumentation 
problems as well as project supervisor. In 
1943, he was transferred to the California 
Institute of Technology where he served 
as physicist and project supervisor in 
charge of instrumentation on a research 
project which involved the testing and 
design of torpedoes to be launched from 
aircraft. In 1945, a large part of this proj- 
ect was transferred to the Manhattan Dis- 
trict, Corps of Engineers. For his work 
on the torpedo project, Mr. Downs was 
presented with the “Naval Ordnance De- 
velopment Award.” At the end of the war, 
Mr. Downs returned to the William Miller 
Corporation as executive vice-president 
and chief engineer. In 1946, he was one 
of the founders of Applied Physics Cor- 
poration, and in 1948, he was a founder 
of Research Instrument Corporation. Mr. 
Downs left William Miller Corporation 
in 1954. He is a fellow of the Acoustical 
Society of America, a senior member of 
the Institute of Radio Engineers, a mem- 
ber of the American Physical Society, and 
an associate member of American Optical 
Society. He has served on the AIEE In- 
struments and Measurements Committee 
(1950-51). 


Paul Griffith Edwards (AM ‘23, M '28), 
director of development, Merrimack Val- 
ley Laboratory 216, Bell Telephone Lab- 
oratories, Inc., North Andover, Mass., has 
been transferred to the grade of Fellow 
in the AIEE “. for his contributions 
to the development of carrier, cable, and 
microwave communication systems.” Mr. 
Edwards was born in Careytown, Ohio, 
February 17, 1901. He attended Ohio State 
University, and was graduated with a 
B.E.E. degree in 1924 and an E.E. degree 
in 1929. He was a Morse operator and wire 
chief for the Western Union Telegraph 
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Company in 1919-22. He worked for the 
American Telephone & Telegraph Com- 
pany, long lines department, in 1922-24 as 
a repeater attendant, and in 1924-34 in 
the department of development and re- 
search. From 1934 to the present, he has 
been employed by the Bell Telephone 
Laboratories. He has been granted 38 pat- 
ents in the telephone field, and is the orig- 
inator of cable fault locating methods. 
His other activities have included toll sig- 
naling, telephone repeaters, carrier sys- 
tems for open wire and cable, various 
voice-operated which included 
compandors, echo suppressors, and radio 
control terminals. During World War I 
he was engaged in the development of 
sonar systems and electronic controls for 
torpedoes and mines. His present respon- 
sibility is the design for the manufacture 
of transmission systems, which include 
coaxial cable, microwave, and speech 
pulse systems. He is a senior member of 
the Institute of Radio Engineers, and is 
a member of Eta Kappa Nu, Tau Beta Pi, 
Sigma Xi, Pi Mu Epsilon, Pi Tau Sigma, 
and Scabbard and Blade. He has served 
on the AIEE Membership Committee 
(1936-39), Aural Broadcasting Systems 
Committee (1949-50), Wire Communica 
tions Systems Committee (1950-56, chair 
man 1952-54), and Communication Divi- 
sion (1952-54). 


devices, 


Solomon Fishman (AM '28, M 34), pro- 
fessor of electrical engineering, Newark 
College of Engineering, Newark, N. J., has 
been transferred to the grade of Fellow in 
the AIEE “. . . for contributions to 
mathematical techniques in solving prob- 
lems and teaching electrical engineering.” 
Prof. Fishman was born March 27, 1903, 
in Newark, N. J. He received his B.S. de- 
gree in E.E. from the Newark College of 
Engineering in 1927. He began his teach- 
ing career in that year at Newark College 
as an instructor in electrical engineering 
Subsequently, he was named assistant pro- 
fessor, associate professor, and professor. 
During the years 1947-50, he was also a 
special lecturer at the International Busi- 
ness Machines Corporation. After World 
War II began, he organized the Engineer- 
ing, Science, and Management War Train- 
ing Program for the North New Jersey 
area. He also served on the National De- 
fense Research Council under the Office 
of Scientific Research and Development, 
which made special studies for the mili- 
tary. For his work with this group, Prof. 
Fishman was awarded a certificate of ap- 
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preciation from the Federal Government. 
As a professional engineer, Prof. Fishman 
is registered in New Jersey and New York, 
and is a member of the National and New 
Jersey State Societies of Professional Engi- 
neers. At present, he is an examiner for 
the New Jersey State Board of Professional 
Engineers. He is a senior member of the 
Institute of Kadio Engineers, and a mem- 
ber of the American Association for En- 
gineering Education, and the Engineers’ 
Council for Professional Development. He 
is secretary of the New Jersey Engineers 
Committee for Student Guidance, and 
belongs to Tau Beta Pi and Eta Kappa 
Nu. 


Clyde James Fitch (M °48), senior engi- 
neer, advanced technology department, 
Product Development Laboratory, Inter- 
national Business Machines Corporation 
(IBM), Endicott, N. Y., has been trans 
ferred to the grade of Fellow in the AIEE 
“. . . for contributions to electronic ma- 
chines and to specialized extensions of 
radio communication.” Mr. Fitch was 
born in Jersey City, N. J., on April 13, 
1899. In 1917, he was employed by the 
General Electric Company, Pittsfield, 
Mass. In 1923, he became associate editor 
of Practical Electrics, Radio News, and 
Radiocraft magazines, as well as director 
of the Radio News Testing Laboratory in 
New York City. In 1931-32, he was editor 
of the monthly bulletin of the American 
Interplanetary Society (now American 
Rocket Society). In 1933, he joined IBM 
in New York City, and was assigned to 
work on the development of a radio-con- 
trolled electric typewriter. In 1935, he was 
transferred to the IBM engineering lab- 
oratory at Endicott. He was promoted to 
assistant engineer in 1942, responsible for 
the design and production engineering of 
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the radiotype system, used by the U. S. 
Army Signal Corps during the war in its 
first world-wide teleprinter communica- 
tions network. In 1943, he was promoted 
to senior engineer and manager of a de- 
partment responsible for the development 
of various electronic devices. In 1952, he 
was assigned to research and development 
work on electrostatic devices. He has been 
granted over 50 patents. 


Joseph Wilford Graff (M °46), chief elec- 
trical engineer, Alabama Power Company, 
Birmingham, Ala., has been transferred to 
the grade of Fellow in the AIEE “. 

for contributions to power system plan- 
ning.” Mr. Graff was born March 5, 1905, 
in New York City. He received his B.S. 
degree in electrical engineering at the 
University of Florida in 1927. After grad- 
uation, he accepted employment at the 
Alabama Power Company. Following a 
2-year period of training in the student 
engineering course, he was assigned to 
work in the operating engineering depart- 
ment, and later in the production depart- 
ment. During this period, he developed 
such innovations as an electronic line po- 
tential indicator, a self-regulating trans- 
former, and the zero sequence current 
transformer. He received his certificate as 
professional engineer in 1936 from the 
State of Alabama. He was on leave of ab- 
sence during World War II, during which 
he served with the U. S. Army Combat 
Engineers in the European and African 
theaters. He was discharged in 1945 after 
he had attained the rank of lieutenant 
colonel in command of an Engineer Com- 
bat Battalion. Upon his return to the 
Alabama Power Company, his duties in- 
volved the co-ordination of engineering 
and construction schedules and the pro- 
curement of the necessary equipment. 
After the organization of a system plan- 
ning group. Mr. Graff was assigned to 
direct its activities. In 1958, he was ap- 
pointed chief electrical engineer. Mr. 
Graff is the author of articles on system 
protection, which were published in the 
middle thirties, and, since World War II, 
of technical papers on power system plan- 
ning. He has served on the AIEE Switch- 
gear Committee (1949-59). 


John Scott Jamison, Jr. (AM 38, M ’47), 
professor and head of the electrical engi- 
neering department, at Virginia Military 
Institute (VMI), Lexington, Va., has been 
transferred to the grade of Fellow in the 
AIEE “. . . for contributions to engineer- 
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ing education.” Prof. Jamison was born 
at Emlenton, Pa., March 18, 1904. He en- 
tered VMI as a cadet in 1922, and was 
graduated in 1926 with a B.S. degree in 
E.E. After graduation, he returned to VMI 
as an instructor in the electrical depart- 
ment. In June 1928, he joined the West- 
inghouse Electric Corporation. He studied 
at the company’s Engineering School and 
Electrical Engineering Design School, and 
served with the company until 1931. The 
following year he did graduate study, and 
received his M.S. degree in E.E. from the 
University of Pittsburgh. He returned to 
VMI in 1932 as assistant professor of elec- 
trical engineering with the rank of major. 
In 1941, he was appointed associate profes- 
sor, and, in 1947, was promoted to full 
professor of electrical engineering with 
the rank of colonel. He was named head 
of the department in 1954. He also serves 
as VMI’s director of engineering training. 
Prof. Jamison is a member of the Ameri- 
can Society for Engineering Education. In 
November 1953, he was named a men.ber 
of the Virginia State Board for the Ex- 
amination and Certification of Architects, 
Professional Engineers, and Land Survey- 
ors, and has served as both president and 
vice-president of the board. He was reap- 
pointed to the board in 1958. He is cur- 
rently chairman of the Engineer-in-Train- 
ing Committee of the National Council of 
State Boards of Engineer Examiners. He 
has served on the AIEE Registration of 
Engineers Committee (1955-57). 

Max Hamilton Kight (AM °37, M ’49), 
chief of the Electrical Branch, Department 
of Interior, U. S. Bureau of Reclamation, 
Denver, Colo., has been transferred to the 
grade of Fellow in the AIEE “. . . for 
contributions to the establishment of 
large-scale hydro plants and associated 
power transmission.” Mr. Kight was born 
in Bluff Dale, Texas, October 26, 1900. 
He received a B.S. degree in E.E. from the 
University of Illinois in 1923. He was em 
ployed by the U. S. Bureau of Reclama- 
tion at Rupert, Idaho, in 1923 as a pump 
ing station operator and electrical assist- 
ant, and in 1924 at Denver, Colo., as a 
junior engineer. Mr. Kight joined the 
Minnesota Power and Light Company in 
1926 as electrical designer of substations 
and transmission lines. In 1930, he re- 
turned to the U. S. Bureau of Reclama- 
tion at Denver, Colo., as an engineer, and 
advanced through a succession of electri- 
cal engineering positions in the assistant 
commissioner and chief engineer’s office 


SEPTEMBER 1959 


A. M. Lockie 


to the present position of chief, Electrical 
Branch, in charge of the electrical design 
of power plants, switchyards, transmission 
lines, substations, pumping plants, and 
distribution lines. He has been a member 
of the International Conference on Large 
Electrical Systems (1946 to present), and 
is a registered professional engineer in the 
State of Colorado. He serves on the AIEE 
System Engineering Committee (1952-59). 
He was recently elected to the office of 
AIEE vice-president for District No. 6. 


Melvin George Lewis (AM °36, M '42), ex- 
ecutive engineer, Bechtel Corporation, 
San Francisco, Calif., has been transferred 
to the grade of Fellow in the AIEE “. 

for contributions to design and construc- 
tion of large electric plants and installa- 
tions.” Mr. Lewis was born August 9, 
1912, in Santa Cruz, Calif. He received 
the B.S. degree in E.E. in 1935 from Santa 
Clara University. He has been associated 
with the Bechtel Corporation since 1947 
in the positions of project engineer and 
chief electrical engineer. In 1953-55, Mr. 
Lewis entered a partnership of consulting 
electrical and mechanical engineers in San 
Francisco, known as Buonaccorsi, Murray 
and Lewis, in which he was managing 
partner for the firm and supervisor of all 
electrical consulting engineering. In 1955, 
Mr. Lewis returned to Bechtel Corpora- 
tion as manager of services and executive 
engineer in their Power Division. Prior to 
his association with Bechtel, he was em- 
ployed by Pacific Gas and Electric Com- 
pany and H. K. Ferguson Company, both 
of San Francisco, and during 1939-40 was 
a member of the engineering staff of the 
Golden Gate International Exposition. He 
also worked for Austin W. Earl, consulting 
engineer in San Francisco, where he had 
complete charge of the preparation of 
electrical designs and specifications for 
projects. Mr. Lewis is a registered profes- 
sional engineer in the States of Nevada, 
Arizona, and Utah. He served on the 
AIEE Switchgear Committee (1952-53). 


Arthur McLaren Lockie (AM '53, M 43), 
advisory engineer in charge of long-range 
major development for the distribution 
transformer department, Westinghouse 
Electric Corporation, Sharon, Pa., has 
been transferred to the grade of Fellow 
in the AIEE “. for contributions to 
thermal analysis of performance and life 
of loaded distribution transformers.” Mr. 
Lockie was born September 13, 1909, in 
Buffalo, N. Y. He attended Rensselaer 
Polytechnic Institute on Rensselaer and 
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New York State scholarships, obtained his 
electrical engineering degree in 1931, re- 
ceived a special research award for his 
thesis, and was elected to membership in 
Sigma Xi fraternity. After teaching elec- 
trical engineering and physics at Rens- 
selaer in 1931-36 and obtaining an M.E.E. 
degree in 1934, he joined Westinghouse in 
1936. In 1936-53, he worked on the design, 
development, and application of circuit 
breakers, lightning arresters, and other 
equipment for the protection of distribu- 
tion transformers. In 1953, he joined the 
Transformer Division, where he initiated 
and developed techniques for the func- 
tional testing and economic application 
of distribution transformers. He is the 
holder of several patents on transformer 
protective devices, and received a West- 
inghouse Meritorious Patent Award in 
1957. A registered prefessional engineer, 
he is a member of the board of directors 
of the midwestern chapter, Pennsylvania 
Society of Professional Engineers. Mr. 
Lockie is the author or coauthor of nu- 
merous technical papers and magazine 
articles on thermal characteristics, life 
expectancy, and economic use of distri- 
bution transformers. 


John Alexander Melvin Lyon (AM ‘38, 
M '47), professor and chairman, electrical 
engineering department, Northwestern 
University, Evanston, IIl., has been trans- 
ferred to the grade of Fellow in the AIEE 
P for contributions to engineering 
education.” He was born October 9, 1912, 
in Saginaw, Mich. He received his B.S. de- 
gree in 1933, his M.S. degree in 1934, and 
the Ph.D. in 1936, all in electrical engi- 
neering. Dr. Lyon was employed by the 
Pittsburgh Reflector Company in 1936, 
the Metropolitan Edison Company in 
1937, and later transferred to the Utility 
Management Corporation. For the aca- 
demic year 1937-38, he was also instructor 
in mechanics for Pennsylvania State Col- 
lege extension. Commencing with the aca- 
demic year 1938-39, he was instructor in 
electrical engineering at Johns Hopkins 
University. In 1942, he took the position 
of electrical engineer for Ebasco Services, 
Inc., until he entered World War II serv- 
ice in December 1943 as lieutenant junior 
grade, U. S. Naval Reserve. Dr. Lyon took 
preradar training at Harvard University 
as a naval officer, and then taught in this 
program. In 1943, he took radar training 
at the Massachusetts Institute of Tech- 
nology (MIT). In January 1944, he was 
assigned to the Radiation Laboratory, 
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MIT, for research and development on 
“K” band airborne radar. Later that year, 
he was assigned to the Bureau of Ships, 
Radar Design Section, Washington, D. C. 
After World War II, in 1946, Dr. Lyon 
became assistant professor of electrical 
engineering, Northwestern University 
He was advanced to associate professor in 
1947, professor in 1952, and chairman of 
the electrical engineering department in 
1954. He recently resigned from the latter 
position to become professor of electrical 
engineering, University of Michigan, as of 
September |. Dr. Lyon is a senior member 
of the Institute of Radio Engineers, a fel 
low of the American Association for the 
Advancement of Science, and a member of 
the American Society for Engineering Ed- 
ucation, the Illinois Society of Professional 
Engineers, the National Society of Profes- 
sional Engineers, Eta Kappa Nu, Sigma 
Xi, and Tau Beta Pi. He has served on 
the AIEE Education Committee (1955-59), 
Electronics Committee (1945-55), and 
Power Generation Committee (1939-40). 


Michel George Malti (M ‘45, F °59), pro 
fessor of electrical engineering, Cornell 
University, Ithaca, N.Y., has been trans- 
ferred to the grade of Fellow in the AIEE 
; for contributions to electrical en 
gineering education through his teaching 
and publications.” Dr. Malti was born in 
Deir-el-Kamar, Lebanon, November 7. 
1895. He received the B.A. degree from 
the American University of Beirut, Leb- 
anon, in 1915, the B.S. in E.E. from Geor 
gia Institute of Technology in 1922, the 
M.E.E. and Ph.D. from Cornell University 
in 1924, and 1927, respectively. In 1923, 
he became an instructor in electrical engi- 
neering at Cornell University, and has 
taught there for the last 36 years as in- 
structor, assistant professor, associate pro- 
fessor, and professor. He has done consult 
ing work for Elliott Company in 1927-40, 
for Upton Electric Furnace Company in 
1946-47, for General Electric Company in 
1953-54, Cornell Aeronautical Laboratory 
in 1954-55, and the U.S. Navy on magnetic 
mines in 1942-48. He is a member of Tau 
Beta Pi, Eta Kappa Nu, Sigma Xi, and 
Phi Kappa Phi, and has served on the 
AIEE Basic Sciences Committee (1936-40, 
1945-46, 1948-59, chairman 1950-52), Qua 
terly of Applied Mathematics Committee 
(1947, 1949-56), Science and Electronics 
Division Committee (1950-52), Publication 
Committee (1954-56), and Student 
Branches Committee (1954-55). 


Gordon Campbell Buzzeli 
M, G. Malti 


Clarence Arthur Martin (AM '28, M 45), 
vice-president, engineering department, 
Dingle-Clark Company, Cleveland, Ohio, 
has been transferred to the grade of Fel- 
low in the AIEE “. . . for management of 
electrical construction for the steel, oil, 
and chemical industries.” Mr. Martin was 
born September 9, 1894, in Cleveland, 
Ohio. He received the B.S. degree in E.E. 
in 1917 from the Case School of Applied 
Science. In 1917-18, he was a second lieu- 
tenant in the U.S. Army. His military 
training in ballistics as applied to gunfire 
took place at the Ordnance Engineering 
School, Aberdeen, Md. His work as ap- 
praiser for the Manufacturers Appraisal 
Company in 1918-19 consisted of general 
industrial appraisal and special appraisal 
of electric systems and machinery. Dur- 
ing 1919-26, he was successively an engi 
neer, estimator, superintendent, depart- 
ment manager, and vice-president, of the 
Electrical Construction and Sales Com- 
pany. In 1926, he was employed by the 
Dingle-Clark Company as an engineer. 
He was made general superintendent in 
1928, chief engineer in 1934, and vice 
president of engineering and a director in 
1947. On January 1, the W. W. Clark 
Corporation assumed all electrical con- 
struction operations of the Dingle-Clark 
Company. Mr. Martin is vice-president of 
the new company. He is an associate mem- 
ber of the Association of Iron and Steel 
Engineers. 


Albert Joseph Maslin (AM °42, M ‘47), 
manager, substation and tap changer en- 
gineering, Westinghouse Electric Corpora: 
tion, Sharon, Pa., has been transferred to 
the grade of Fellow in the AIEE”. . . for 
contributions to development of power 
transformers particularly for use with 
mercury arc rectifiers.” Mr. Maslin was 
born near Calumet, Mich., on October 30, 
1899. He received the B.S. degree in E.E. 
from the University of Michigan in 1922, 
and has done graduate work at the Uni- 
versity of Pittsburgh. After graduation, 
he joined the Westinghouse Electric Cor- 
poration on the graduate student pro- 
gram. This was followed by work with the 
Products Protection Corporation, New 
Haven, Conn. In 1929, he rejoined West 
inghouse at Sharon, Pa., as design engi- 
neer, His activity during the next 18 years 
embraced the design and theoretical in- 
vestigation of load tap changers, trans- 
formers, and mercury arc rectifier appara- 
tus and circuits. In 1947, he was appointed 
advisory engineer, and assigned to the 
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staff of the engineering manager. Three 
years later he was named assistant to the 
engineering manager. In 1951 he became 
manager of general engineering, and in 
1958 he was named to his present position. 
Mr. Maslin is a member of Tau Beta Pi, 
Sigma Xi, and has served on the AIEE 
Electronic Power Converters Committee 
(1947-51), Award of Institute Prizes Com- 
mittee (1951-54), and Electrical Insulation 
Committee (1957-59). 


Martin Hager McGrath, vice-president 
and chief engineer, General Cable Corpo- 
ration, Perth Amboy, N.J., has been trans- 
ferred to the grade of Fellow in the AIEE 
“. . . for contributions to progressive de- 
velopment of high-voltage power cables 
particularly the pipe-enclosed gas pressure 
type.” Mr. McGrath was born in Pitts- 
burgh, Pa., on September 16, 1902. After 
graduation in 1924 from Carnegie In- 
stitute of Technology with a B.S.E.E. de- 
gree, he was employed as assistant to the 
development engineer by the Standard 
Underground Cable Company, one of the 
antecedent companies of General Cable 
Corporation. During the last 35 years, he 
has, successively, held the positions of as- 
sistant to the chief engineer, nigh-voltage 
power cable engineer, assistant chief engi- 
neer, chief engineer, and, since 1955, his 
present post of vice-president and chief 
engineer. During World War II, he served 
on a Bureau of Ships special technical 
committee for the development of mag- 
netic minesweeping cable, and was 
awarded the Secretary of the Navy’s Com- 
mendation certificate. Mr. McGrath is a 
member of the Insulated Power Cable 
Engineers Association, National Associa- 
tion of Corrosion Engineers, International 
Conference on Large Electric High Ten- 
sion Systems, Societe Francaise des Elec- 
triciens, and the Associazione Elettretee 
nica Italiana. He has served on the AIEE 
Insulated Conductors Committee (1951-59, 
chairman 1953-55), Wire Communications 
Systems Committee (1956-59), and Power 
Division Committee (1953-57). 


Adolf H. Mergenthaler (M °37), chief de- 
sign engineer, Southern Services, Inc., Bir- 
mingham, Ala., has been transferred to 
the grade of Fellow in the AIEE “. . . for 
contributions to planning of economic 
power system generating capacity.” Mr. 
Mergenthaler was born in Oftersheim, 
Heidelberg County, Germany, July 11, 
1896. He studied at the German Naval 
Engineer School and at the German Karls- 
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ruhe State College, from which he re- 
ceived an electrical engineering degree. 
In 1922-23, he worked as an engineer at 
the Siemens Schuckert Werke, Siemens- 
stadt, Berlin. From there, he went to the 
New York Edison Company to work as an 
electrical draftsman, and then to the 
Dwight P. Robinson Company, New York, 
as an electrical designer. He was also an 
electrical designer for Thomas E. Mur- 
ray, Inc., New York. In 1925-30, he was 
an engineer and power station engineer 
for the Dixie Construction Company, Bir- 
mingham, Ala., and in 1930-31, he was an 
engineer for Allied Engineers, Inc., Bir- 
mingham. He was an engineer for the 
Alabama Power Company, Birmingham, 
in 1931-39, and the principal electrical de- 
sign engineer, Commonwealth & Southern 
Corporation, Birmingham, Ala., in 1939- 
49. This was followed, in 1949-55, with 
the post of principal electrical design en 
gineer for Southern Services, Inc., Bir 
mingham. In 1955, he was promoted to 
his present position. Mr. Mergenthaler is 
a registered professional engineer in the 
states of Alabama and Georgia. He has 
served on the AIEE Power Generation 
Committee (1951-59). 


Joseph Casimir Michalowicz (AM ‘41, 
M ‘47), department head, electrical engi- 
neering department, Catholic University 
of America, Washington, D. C., has been 
transferred to the grade of Fellow in the 
AIEE “. . . for contributions to the edu- 
cation of electrical engineers.” Mr. Mi 
chalowicz was born in Washington, D. C., 
on March 4, 1916. Following graduation 
with the B.E.E. degree from the Catholic 
University of America in 1940, he entered 
the student-trainee program of the Rural 
Electrification Administration (REA). 
The following year, he joined the Special 
Problems Section, Technical Standards 
Division, REA. In 1924, he joined the 
teaching staff of the department of elec- 
trical engineering, Catholic University, 
where he remained until his entry into 
the service of the U.S, Navy in 1944. After 
his officer indoctrination period, he was 
assigned to the Naval Research Labora- 
tories in Anacostia, D. C., as an airborne- 
radio research officer. In 1946, he resumed 
his teaching career at Catholic University, 
where he has been head of the depart- 
ment of electrical engineering since 1952. 
He received his M.E.E. degree from Cath- 
olic University in 1951. He is a registered 
professional engineer in the District of Co- 
lumbia, and State of Maryland, and has 
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served as a consultant in engineering of- 
fices in the Washington area, which in- 
cludes the American Council on Educa- 
tion. He is a member of the American 
Society for Engineering Education, and 
Sigma Xi. He has served on the AIEE 
Education Committee (1957-58). 


William Henry Radford (AM °33, M °48), 
associate director, Lincoln Laboratory, 
Massachusetts Institute of Technology 
(MIT), Lincoln, Mass., has been trans- 
ferred to the grade of Fellow in the AIEE 
“. . . for his contributions to national de- 
fense through education and communica 
tions.” Mr. Radford was born in Philadel- 
phia, Pa., May 20, 1909. He received the 
B.S. degree in E.E. from Drexel Institute 
of Technology in 1931, and the M.S. de 
gree in electrical engineering from MIT 
in 1932. In 1957, he received am honorary 
doctorate degree from Drexel Institute. 
He was a research assistant in electrical 
engineering at MIT in 1932-39, and for 
the next 12 years was, successively, in- 
structor, assistant professor, and associate 
professor. From 1951 to the present, he 
has been professor of electrical commu- 
nications. In 1940-44, he was a consultant 
to the National Defense Research Com- 
mittee. He was associate director of the 
MIT Radar School in 1944-47, staff mem- 
ber of the MIT Research Laboratory of 
Electronics in 1946-50, and group leader 
of the classified program of defense re- 
search in MIT Research Laboratory of 
Electronics in 1950-52. He joined the Lin- 
coln Laboratory in 1952 as division head, 
and was promoted to associate director 
in 1957. Prof. Radford is a fellow of the 
Institute of Radio Engineers and of the 
American Association for the Advance- 
ment of Science. He is a member of the 
American Society for Engineering Educa- 
tion, Sigma Xi, Tau Beta Pi, and Eta 
Kappa Nu. He is also a member of the 
U.S. Air Force Scientific Advisory Board, 
and the Signal Corps Research and Devel- 
opment Advisory Council. He is a regis- 
tered professional engineer of the com- 
monwealth of Massachusetts. 


Philip Ryan (AM '22, M ’30), president, 
Cutler-Hammer, Inc., Milwaukee, Wis., 
has been transferred to the grade of Fel- 
low in the AIEE “. . . for contributions 
to creation and production of electrical 
controls.” Mr. Ryan was born in Ana- 
conda, Mont. He received the B.M.E. de- 
gree from Cornell University in 1920. 
Prior to this, he had worked for the 
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Anaconda Copper Mining Company, 
Montana Power Company, and the U.S. 
Government as assistant assayer. Follow- 
ing his graduation from Cornell, he joined 
Cutler-Hammer, Inc., as a student engi- 
neer, and then was assigned to the Ap- 
plication Engineering Department. Some 
10 years later he became purchasing agent 
of the company, and head of the manu 
facturing department. In 1951, Mr. Ryan 
took charge of development engineering, 
and at the same time became executive 
vice-president. In 1956, he became presi 
dent of the company. He is a member of 
Tau Beta Pi, and Eta Kappa Nu. 


Herbert Douglass Short (M °48), chief en 
gineer, high-voltage engineering depart 
ment, Canada Wire & Cable Company, 
Ltd., Toronto, Ont., Canada, has been 
transferred to the grade of Fellow in the 
AIEE “. . . for contributions to the design 
and installation of high-voltage power 
cables of large capacity.” Mr. Short was 
born November 25, 1909, in Thetford 
Mines, Que., Canada. He received a B.S. 
degree in E.E. in 1933 from Queen’s Uni- 
versity. While at college, he worked sum- 
mers, in 1931-32, for the Ontario Depart- 
ment of Highways. In 1933-34, he was em- 
ployed by the RCA Victor Company, 
radio engineering department, Montreal, 
and in 1934-36, for Sparton of Canada 
Ltd., London, Ont. In 1936-37, he worked 
for Roger Radio Tubes Ltd., Toronto, 
Ont., on the development of high-fre- 
quency oscillatory circuits. From 1937 to 
the present, he has been employed by the 
Canada Wire & Cable Company, Ltd. He 
was employed as an electrical engineer in 
1937, where he has worked, successively, 
as electrical engineer, development engi- 





neer, assistant chief engineer, and, since 
1952, chief engineer of the high-voltage 
engineering department. Mr. Short is a 
member of the Conference on Electrical 
Insulation of the National Research 
Council, the International Conference 
on Large Electric Systems (CIGRE) 
Study Committee on High Tension In- 
sulated Cables, and the CIGRE Study Sub- 
committee on Filling Compounds. He has 
served on the AIEE Insulated Conductors 
Committee (1948-59). 
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William Andross Sumner (AM ‘38, M °48), 
advisory engineer, long range develop- 
ment for distribution transformer depart- 
ment, Westinghouse Electric Corporation, 
Sharon, Pa., has been transferred to the 
grade oi Fellow in the AIEE “. . . for con- 
tributions to design of self-protective dis- 
tribution transformers and to use of grain- 
oriented sheet steel transformer cores.” 
Mr. Sumner was born in Rockville, 
Conn., January 21, 1896. He was gradu- 
ated cum laude from Sheffield Scientific 
School, Yale University, with the Ph.B. 
degree in electrical engineering, and he did 
graduate study in electrical engineering 
at Yale in 1917-18. After a period of serv- 
ice in the U. S. Signal Corps, he joined 
the Westinghouse Electric Corporation as 
a graduate student. After 3 months of 
shop assignments and another 3 months 
in engineering school, he entered the 
transformer engineering department. For 
the next 10 years, he was engaged in the 
design of oil-insulated distribution, instru- 
ment, radio, and special transformers. In 
1930-40, he served as section engineer, in 
charge of oil-insulated distribution devel- 
opments. In 1940, he was made engiueer- 
ing manager of the entire Distribution 
Division. When departmentalization was 
established in 1955, he was made assistant 
engineering manager of this enlarged de- 
partment. He is a registered professional 
engineer in the state of Pennsylvania. He 
is a member of Sigma Xi, and has served 
on the AIEE Protective Devices Commit- 
tee (1956-59). 


Kimball L. Wheeler (AM °30, M ‘40), 
manager, plant and substation engineer- 
ing department, Cleveland Electric Il- 
luminating Company, Cleveland, Ohio, 
has been transferred to the grade of Fel- 
low in the AIEE “. . . for contributions 
to the development of a large power sys- 
tem and the rehabilitation of power sys- 
tems in Korea.” Mr. Wheeler was born 
July 23, 1904, in Ashtabula, Ohio. He re- 
ceived B.S. and M.S. degrees in E.E in 
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1928 from the Massachusetts Institute of 
Technology. After graduation, he was em- 
ployed at Stone and Webster, Inc., as a 
student engineer, and was later assigned 
to the Blackstone Valley Gas and Electric 
Company where he became assistant sub- 
station foreman. In 1933, he joined the 
Cleveland Electric Illuminating Company 
as substation operator. He was promoted 
in 1937 to junior and then senior engineer 
in the Substation Division of the electrical 
engineering department. In 1943, he 
joined the U. S. Army Signal Corps as a 
first lieutenant, and was later assigned to 
the Signal Corps Standards Agency as 

officer-in-charge of the Electromechanical 
Section. In 1944, he was assigned as engi- 
neering officer of a Philippine Civil Af- 
fairs unit stationed in Manila. After V-J 
day, he was assigned as engineering officer 
to a military government company, and 
transferred to Korea where he became 
enemy property custodian of Cholla Pucto 
province. In 1946, with the rank of major, 
he was made chief, Electric Section, De- 
partment of Commerce, responsible for 
the operation and engineering of all 
utilities and electrical manufacturing in 
the American zone of Korea. Returning to 
the Cleveland Electric Illuminating Com- 
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pany in 1946, he became a senior en- 
gineer, and, in 1951, supervising engineer 
of the Substation Engineering Section. In 
1953, he was promoted to manager of the 
plant and substation engineering depart- 
ment. He is a registered professional en- 
gineer in Ohio. He has served on the 
AIEE Switchgear Committee (1947-48), 
Substations Committee (1948-56, chairman 
1952-54), Power Division Committee ,1952- 
54), and Sections Committee (1956-58). 
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W. H. Chase (M’ 41 F’ 51), vice-president 
of the Ohio Bell Telephone Company, 
Cleveland, Ohio, became vice-president of 
the newly formed District No. 14 (Alle- 
gheny-Ohio Valley) of the AIEE on Au- 
gust 1, 1959. The District is comprised of 
Eastern Ohio, Western Pennsylvania, and 
West Virginia. He had served as vice-presi 
dent of District No. 11 since August 1958. 
A veteran of 38 years in the telephone 
business, Mr. Chase became chief engineer 
of the Ohio Bell Company in 1945, assist- 
ant vice-president in 1950, and vice-presi 
dent in 1954. In his native city of Cleve- 
land he is well known, not only for his 
prominence in engineering circles but also 
as an active leader and worker in civic 
and welfare enterprises. He is currently 
chairman of the Greater Cleveland Chap- 
ter of the American Red Cross, a trustee 
of the Cleveland Hearing and Speech 
Center, chairman of Marymount Hospi- 
tal’s Civic Advisory Board, chairman of 
the River and Harbor Committee of the 
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Chamber of Commerce, member of the 
Cleveland Heights Planning Commission, 
past president of the Cleveland Technical 
Societies Council, past president (two 
terms) of the Cleveland Engineering So- 
ciety. He was the prime mover in the 
financing and construction of Cleveland’s 
new Engineering and Scientific Center. He 
was nominated vice-president of AIEE 
District No. 11 in October 1957 and 
elected the following August. Born in 
Cleveland in 1898, Mr. Chase attended 
Hiram College and Case Institute before 
reeciving his degree from Harvard School 
of Engineering. In the AIEE, he has 
served for the last 15 years as member and 
chairman of numerous committees. He 
has served on the AIEE Lamme Medal 
Committee (1956-59), Management Com- 
mittee (1954-58), and Administration Com- 
mittee (1957-58). 


A. W. Rauth (AM ‘28, F °48), general 
meter and laboratory superintendent of 
the Consumers Power Company, Jackson, 
Mich., was elected to complete the term of 
W. H. Chase as vice-president from AIEE 
District No. 11. He was born in Warrick 
County, Ind., and graduated from Purdue 
University in 1923 with a B.S. degree and 
an E.E. degree in 1929. During summer 
vacations from Purdue, he worked in the 
coal mines of Southern Indiana. After 
graduating from college, he spent 26 
months with the Westinghouse Electric 
Corporation, the last 14 months of which 
were spent in relay and circuit breaker 
application work. He taught school at 
Rose Polytech in 1925-26 and went to 
Jackson, Mich., in July 1926 where he 
worked with Allied Engineers and _ its 
predecessors until 1930 when he joined 
the Consumers Power Company. Mr. 
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A. W. Rauth 


Rauth is a_ registered professional en- 
gineer. He is presently chairman of the 
Meter and Service Committee of the Asso- 
ciation of Fdison Illuminating Companies 
and is a past chairman of the Metering 
Subcommittee of the American Gas Associ- 
ation. He is chairman of a number of task 
committees to rewrite metermen’s hand- 
books and standards for both the electric 
and the gas metering art. He is author of 
patents on the automatic testing of elec- 
tric and gas meters. He is active in the 
International Association of Electrical In 
spectors and is a member of the Indiana 
Academy of Science. He is a past chair- 
man of the Michigan Section of AIEE and 
has been very active in the activities of 
the Section since 1935. He has been active 
in civic, church, fraternal, and luncheon 
club activities. He has served on the AIEE 
Indicating and Integrating Instruments 
Committee (1957-59), and Technical Pro- 
gram Committee (1944-45). 


G. R. Archer (AM ’54) has been named 
chief engineer, Electronic Controls Sec- 
tion, The Budd Company. He was first 
associated with the company in 1952 as a 
stress analyst in the Weapons Division. In 
1955, he was appointed a project engineer, 
and has worked in the Manufacturing 
Methods Research and the Airframe Re 
search Laboratories of the company. 


C. F. Boehnlein (AM '55) has been assigned 
as industrial manager, Richmond, Va., 
branch office, Minneapolis-Honeywell Reg- 
ulator Company’s Mid-Atlantic region. 
Mr. Boehnlein joined Honeywell’s Brown 
Instruments Division in 1945 and has 
been a branch sales engineer since 1950. 


P. F. Boggess (AM °48) has been appointed 
chief engineer of the power systems de- 
partment, Hallamore Electronics Division, 
The Siegler Corporation. In his new post, 
Mr. Boggess is directly responsible for the 
design and development of electric power 
systems, with particular emphasis on sys- 
tems using the Hallamore constant fre- 
quency a-c alternator. He joined Halla- 
more after 12 years with the Westinghouse 
Electric Corporation, where he was man- 
ager of the systems and analytical depart- 
ment. 


D. A. Bourne (AM '49) has been advanced 


to development engineer in the General 
Development Area of the International 
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Business Machines Corporation (IBM) 
Advanced Systems Development Division 
at Poughkeepsie, N. Y. In his new posi- 
tion, Mr. Bourne is responsible for the de- 
sign and development of advanced circuit 
design involving analog-to-digital conver- 
sion equipment and other circuit building 
blocks, which can be used to further the 
development of new systems. Mr. Bourne 
joined IBM in 1957 as a staff engineer in 
the Kingston Military Products Division’s 
Air Traffic Control. 


F. U. Bower (AM '49), construction man- 
ager of the nuclear reactor being built by 
Atomics International as a part of the 
atomic power plant at Piqua, Ohio, began 
his assignment in Piqua on June 29. 
Atomics International is a division of 
North American Aviation, Inc. Before 
joining Atomics International in 1956, Mr. 
Bower was an electrical engineer and con- 
struction inspector for the City of Los An- 
geles, Calif. 


M. M. Brandon (AM’ 28, F °44) was elected 
president of Underwriters’ Laboratories, 
Inc., at its annual meeting in April. He 
joined the staff of Underwriters’ Labora 
tories in September 1921 as assistant engi- 
neer in the Gases and Oils Department. 
He has worked successively in Under 
writers’ Laboratories as factory inspector, 
service engineer, chief inspector, associate 
electrical engineer, vice-president and elec- 
trical engineer, and vice-president in 
charge of eastern operations. Mr. Brandon 
has served on the following AIEE Commit 
tees: Domestic and Commercial Applica 
tions (1943-51, chairman 1947-49); Safety 
(1944, 1948-59); Standards (1944-59, chair 
man 1952-59); Technical Program (1947-52, 
chairman 1951-52); Insulated Conductors 
(1947-48); General Applications Division 
(1947-49); Planning and Co-ordination 
(1951-52); and Technical Operations 
(1952-54, 1958-59). 


R. N. Brown (AM 46), vice-president 
and assistant general manager, Kearfott 
Company, Inc., Clifton, N. J., a subsidi 
ary of General Precision Equipment Corp., 
has been elected a director of the com- 
pany. Mr. Brown is also manager of the 
company’s newly established avionics op 
erations group. 


R. J. Cantwell (AM ‘52, M '59) has been 
appointed senior engineer, systems studies, 
advanced systems research, International 
Business Machines Corporation, Owego, 
N. Y. In his present assignment, Mr. 
Cantwell manages a study, surveillance, 
and simulation program in co-operation 
with the Air Force on advanced guidance 
systems. 


R. L. Casselberry (AM °50), manager of 
product planning and marketing research 
for General Electric two-way radio for the 
past 5 years, has been named acting man- 
ager of the technical products operation 
of General Electric’s communication prod- 
ucts department, with offices at Electronics 
Park, Syracuse, N. Y. 


W. L. Cisler (M °35, F ’47), president of 
the Detroit Edison Company, has been 
named to lead the 50,000-member Ameri- 


can Society of Mechanical Engineers. 


Institute Activities 


Nominees for vice-president include: D. E. 
Marlow (M '55), dean of the School of 
Engineering and Architecture, Catholic 
University of America, Washington, D. C., 
and H. N. Muller, Jr. (AM 37, F '49), vice- 
president of Canadian Westinghouse Com- 
pany, Ltd., Hamilton, Ont., Canada. Mr. 
Cisler is a member of the AIEE Edison 
Medal Committee (1956-61), and has 
served on the following Committees: 
Power Generation (1935-43, chairman 
1940-42); Technical Program (1940-42); 
Standards (1941-42); Management (1947-54, 
chairman 1948-49); and Professional Group 
Co-ordinating (1948-49). Mr. Muller has 
served on several Institute Committees: 
AIEE Power Generation (1944-46, 1957-59); 
Members-for-Life Fund (1954-59); Member- 
ship (1948-50); Education (1947-53, chair- 
man 1950-52); Award of Institute Prizes 
(1948-49); Professional Division Advisory 
(1948-52); Student Branches (1948-54, chair 
man 1948-49); Charles LeGeyt Fortescue 
Fellowship (1947-50, chairman 1949-50), 


and Publications (1952-58). 


W. L. Cisler (M "35, F '47), president of 
the Detroit Edison Company, delivered the 
principal commencement address June 13 
at the 87th annual commencement exer 
cises of Stevens Institute of Technology. 
He was awarded an honorary doctor of en 
gineering degree by Dr. W. H. Taylor, 
chairman of the Stevens board of trustees, 
for his contributions to atomic energy de 
velopment as the leader of the 13th largest 
utility company in the country. A former 
executive secretary of the Atomic Energy 
Commission Industrial Advisory Group, he 
is responsible for Detroit Edison’s work 
with the Atomic Power Development As 
sociates, Inc., and the Power Reactor De- 
velopment Company. An honorary doctor 
of engineering degree was awarded also to 
R. C. Roe (AM ‘18, F °33, Member for 
Life), president of Burns and Roe, Inc., for 
his contributions to the design and con- 
struction of power plants. He has led the 
corporation in power plant work for the 
Jersey Central Power and Light Company; 
the Atomic Energy plant of the Duquesne 
Light and Power Company at Shipping 
port, Pa., and the Board of Water and 
Electric Light Commissioners in Lansing, 
Mich. He has supervised work on large 
scale laboratories for testing gas turbines, 
and the program for detecting hostile air- 
craft. Fulton Cutting (M ‘17, F °55, Mem- 
ber for Life), assistant to the president and 
vice-chairman of the Stevens board of 
trustees, received an honorary doctor of 
science degree for his contributions in the 
field of radio transmitters. 


Top management appointments were an- 
nounced in July by the Raytheon Com- 
pany. D. D. Coffin (AM '25), former vice 
president and manager of the Missile Sys- 
tems Division, was elected group vice- 
president—government. E, N. Kather (AM 
41) was promoted from assistant manager 
to manager of the Microwave and Power 
Tube Division. Mr. Coffin, honored in 
June for 25 years of leadership in the com- 
pany, has helped build the Missile Systems 
Division into the company’s largest seg- 
ment. This division is prime contractor 
for both the Army’s surface-to-air Sparrow 
III missiles. Mr. Kather, a 16-year veteran 
with Raytheon, joined the company in 
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1948 as an engineer in the microwave de- 
velopment labosatory. 


K. C. Cummings (AM °48) has been ap- 
pointed manager of engineering, Minne- 
apolis-Honeywell’s Beltsville, Md., Divi- 
sion. He had been associate director of re- 
search of the company’s Aeronautical Di- 
vision, and now is responsible for the de- 
sign and development of magnetic tape 
systems and components for the inssru- 
mentation and data-handling fields. 


W. H. Davis (AM '50) has been appointed 
assistant manager, Norwood (Ohio) elec- 
trical department, Allis-Chalmers Manu- 
facturing Company. Mr. Davis had been 
manager of product sales, Norwood elec- 
trical department, since 1958. R. G. Marsh 
(AM '53) has been named supervisor, a-c 
variable speed sales, electrical department. 
Mr. Marsh had been an application engi- 
neer in industrial and marine sales at the 
Norwood Works. 


Bern Dibner (AM ‘23, F '42, Member for 
Life), president of Burndy Corporation, 
Norwalk, Conn., was awarded an honorary 
degree of doctor of engineering by the 
Polytechnic Institute of Brooklyn at its 
104th annual commencement exercises. 
Dr. Ernst Weber, president of the Poly- 
technic Institute, presented the doctorate 
to Dr. Dibner, who heads the electrical 
connector manufacturing corporation and 
is founder and director of the Burndy Li- 
brary, a nonprofit institution devoted to 
the history of science and technology, with 
emphasis on electricity. 


R. J. Dineen (AM '57) has been appointed 
product sales manager, electrical depart- 
ment, Norwood (Ohio) Works of the 
Allis-Chalmers Manufacturing Company. 
Mr. Dineen had been manager for gen- 
eral products division sales in the Allis- 
Chalmers central region. 


R. F. Dirkes (M ‘48), formerly assistant 
vice-president of Facsimile and Private 
Wire Services, has been promoted to gen- 
eral manager of Western Union's newly 
created Government and Contract Sales 
Division. Establishment of the new divi- 
sion was designed to keep pace with the 
continuing rapid growth in the use of 
private wire services by military and other 
Government users. 


H. R. Drew (AM ‘49), of Fort Worth, 
Texas, has been elected executive vice- 
president of the Texas Atomic Energy 
Foundation, which was organized in April 
1957 by 11 investor-owned electric utility 
companies operating in Texas for the 
purpose of unifying their individual efforts 
in the field of nuclear energy. 


J. H. DuBois (M °54) has purchased Tech 
Art Plastics Company, Morristown, N. J. 
Mr. DuBois is proprietor of his own 
plastics consulting firm and is a director 
of National Beryllia Corporation. He wiil 
become chairman of the board of Tech 
Art. 


A. B. Du Mont (F '43) was re-elected a di- 
rector of Allen B. Du Mont Laboratories, 
Inc., June 24 at the annual meeting of 
shareholders. 


J. R. Eastman (AM '51), chief engineer, 
Sterling Electric Motors, Inc., Los Angeles, 
Calif., has been elected vice-president, 
engineering, of the firm. 


L. W. Eighmy (AM '36), of the Kerite 
Company, New York, N. Y., has had his 
title changed to technical assistant to 
president. J. H. Cowan (AM '46) has had 
his title changed to Philadelphia district 
manager. 


G. B. Entrekin (AM '42), manager of the 
Burlington (Iowa) plant of International 
Resistance Company, has been named vice- 
president and general manager of Com- 
munication Accessories Company, Lee’s 
Summit, Mo., subsidiary of Collins Radio 
Company. 


William Fondiller (M ’15, F ’26) has been 
elected to the board of directors of My- 
calex Corporation of America. For the last 
21% years he had been serving as consult- 
ant to the Mycalex Corporation and _ its 
affiliated companies. Dr. Fondiller was as- 
sociated with the Western Electric Com- 
pany and the Bell Telephone Laboratories 
for more than 40 years before he retired 
as assistant vice-president. He was a mem- 
ber of the AIEE Electrophysics Committee 
(1922-24). 


C. H. Grace (AM ‘52, M '59) has been 
appointed manager of systems integration 
and control at the Owego, N. Y., facility 
of International Business Machines Corpo- 
ration (IBM). In this assignment, Mr. 
Grace will be responsible for the estab- 
lishment of performance requirements for 
electronic equipment, systems engineering, 
and program co-ordination. He joined IBM 
at Endicott, N. Y., in July 1951 as a design 
engineer. Since July 1958, he had been 
manager of systems co-ordination and 
planning at IBM Endicott. He has served 
on the AIEE Basic Sciences Committee 
(1957-59). 


T. K. Greenlee (AM °47), formerly in 
charge of electromechanical activities 
within the Grand Rapids Division of 
Lear, Inc., has been named _ general 
manager of the Electro-Mechanical Divi- 
sion, one of the two separate general op- 
erating divisions into which the Grand 
Rapids Division has been reorganized. 


R. C. Hamilton (AM °55), engineering spe- 
cialist, electromechanical development, 
California Institute of Technology Jet 
Propulsion Laboratory, has been ap- 
pointed to serve on the Electrical Power 
Plant Systems Committee, a Research Ad- 
visory Committee of the National Aero- 
nautics and Space Administration. 


G. W. Hanafee, Jr. (AM '51) has been 
appointed manager of the Indianapolis, 
Ind., district, Allis‘Chalmers Manufactur- 
ing Company. He had been a sales repre- 
sentative in the Indianapolis district since 
1952. 


B. C. Harmon (AM '50) has been named 
manager of the Akron, Ohio, Branch Of- 
fice, Clark Controller Company. Mr. Har- 
mon replaces W. J. Backus (AM 47), who 
has been promoted to manager of the 
firm’s Cincinnati, Ohio, District Office. 
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P. B. Harwood (M °36, F '42), who was 
formerly vice-president in charge of en- 
gineering, Cutler-Hammer Inc., has been 
appointed senior vice-president. Mr. Har- 
wood plans to retire during the latter part 
of 1959 after 42 years of service. He will 
be a consultant to the electrical corpora- 
tion’s engineering department and to its 
management prior to retirement. He 
served on the AIEE Standards Committee 
(193941) and Marine Transportation 
Committee (1941-45). 


M. D. Henry (AM '51), of the Alabama 
Power Company, has joined Anderson 
Electric Corporation, Birmingham, Ala., 
as sales application engineer for the Dis- 
tribution Division. 


G. E. Hertig (AM ’51, M '58), who was for- 
merly substation application engineer, 
Greensburg Division, I-T-E Circuit Breaker 
Company, Greensburg, Pa., has been ap- 
pointed consulting engineer, EHV systems. 
He has been a member of the AIEE Sub- 
stations Committee (1958-59). 


Thomas Hollingsworth (AM ‘49, M '59) 
has been appointed general sales manager, 
Hubbard and Company. He will operate 
out of their Chicago, Ill., executive offices. 
Mr. Hollingsworth was most recently di- 
rector of marketing for Electrical Engi- 
neers Equipment Company, a Hubbard 
subsidiary. 


J. H. Howard (AM '41), former manager 
of the Research and Development Divi- 
sion, Burroughs Corporation, is Row man- 
ager, Paoli Laboratory, Paoli, Pa. He will 
be responsible for line technical manage- 
ment of research and development pro- 
grams assigned to the Paoli Laboratory 
with prime responsibility in the commer- 
cial product areas. 


R. J. Keeler (AM '56), has been named 
manager, Rumsey Electric Company In- 
dustrial Equipment Department. The 
late William C. Dages held the _ posi- 
tion before Mr. Keeler, who will also con- 
tinue in his position as sales manager of 
the department. 


D. Y. Keim (AM °37) has been appointed 
chief engineer, military products of the 
Electronics Division, Stromberg-Carlson, 
a division of General Dynamics Corpora- 
tion. Mr. Keim previously served as engi- 
neering department head, microwave and 
electronic equipment, Sperry Gyroscope 
Company. 


W. C. Knopf, Jr. (AM '46) has been named 
technical director of the USI Technical 
Center, Pompano Beach, Fla., research and 
development division of U. S. Industries, 
Inc. (USI). Prior to his new appointment, 
Dr. Knopf had been assistant director of 
research at International Minerals and 
Chemical Corporation since 1954. 


K. S. Koon (AM °41, M ’56) has been ap- 


pointed senior engineer, Environmental 
Evaluation, Owego, N.Y., facility of In- 
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ternational Business Machines Corpora- 
tion (IBM). In this assignment, Mr. Koon 
is responsible for the management of the 
environmental testing facilities and opera- 
tions at IBM Owego. Mr. Koon became 
associated with IBM at Endicott, N.Y., in 
April 1934. He has been serving on the 
AIEE Electronics Committee (1949-59). 


Dixon Lewis (AM ‘30, M °38), who has 
been assistant manager of electric con- 
ductor sales for the Aluminum Company 
of America (Alcoa) since 1953, has been 
named product manager of conduit for 
Rome Cable Corporation, which recently 
became an Alcoa subsidiary, Alcoa has 
transferred responsibility for aluminum 
conduit sales to Rome Cable. Mr. Lewis is 
a member of the AIEE 75th Anniversary 
Committee, and has served on the follow- 
ing committees: Transmission and Dis- 
tribution (1952-58); Sections (1952-58, chair- 
man 1955-57); Public Relations (1955-57); 
Planning and Co-ordination (1955-56, 
1958-59); Administration Department 
(1956-57) and Admission and Advance- 
ment Department (1957-58). 


R. G. Lockett (M °37), western regional 
sales manager, I-T-E Circuit Breaker Com- 
pany, Philadelphia, Pa., has retired after 
22 years service. He is succeeded by R. G. 
Petersen (AM '54), who recently returned 
to I-T-E after 6 months Government serv- 
ice on loan from the company. 


H. A. Maxfield (AM '21, Member for 
Life), head of the department of electrical 
engineering at Norwich University, North- 
field, Vt., has retired from active service. 
Prof. Maxfield joined the Norwich faculty 
in 1952. He served on the AIEE General 
Power Applications Committee (1930, 
1932-36). 


D. B. McKey (AM ’45) has been appointed 
staff technical consultant of Milgo Elec- 
tronic Corporation, Miami, Fla. Prior to 
joining Milgo, he was manager of the 
Range Design and Operation Section of 
Philco Corporation’s Western Develop- 
ment Laboratories. 


Robert Paxton (AM '26, F °48), presi- 
dent of the General Electric Company 
since April 23, 1958, has over-all respon- 
sibility for managing the company’s oper- 
ating components. In his new position, he 
is the successor to R. J. Cordiner as chief 
executive of the company and chairman 
of the Board of Directors. 


R. L. Reese (AM ’55), chief engineer, pole 
line hardware, Hubbard and Company, 
Chicago, Ill., has been elevated to the 
position of manager, product develop- 
ment. 


N. R. Rimboi (AM '58), director of Fenn 
College’s Technical Institute, has been 
elected chairman of the Ohio Section of 
the American Society for Engineering 
Education. 


R. L. Sell (AM '50), chief engineer, Audio 
Development Company, Minneapolis, 
Minn., will be in charge of the sales and 
engineering activities of the new Mag- 
netic Components Division formed at 
Telex, Inc., St. Paul, Minn. 
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William B. Blanton (AM °57), assistant to 
the vice-president in charge of planning, 
and director of plant and systems, Western 
Union Telegraph Company, New York, 
N. Y., died recently at the age of 58. A 
graduate of Virginia Polytechnic Institute 
in 1922, Mr. Blanton had been associated 
with the telegraph company for 37 years 
where he worked on the development and 
engineering of switching circuits and 
equipment. His birthplace was in New- 
port News, Va. The first winner of the 
annual d’Humy Award, in 1956, given in 
recognition of contributions to the art of 
telegraphy, Mr. Blanton, since 1949, had 
been in charge of all new switching sys- 
tems used by Western Union or leased to 
private industry and the Armed Services. 
He was a member of the AIEE Data 
Communication Committee (1957-59). 


Thorsten A. Fielistedt, Sr. (AM ‘50), man- 
ager of power switching engineering, Line 
Material Industries, Milwaukee, Wis., died 
recently at the age of 61. A native of 
Sweden, Mr. Fjellstedt came to the United 
States at an early age. He studied mechan- 
ical engineering at Lewis Institute, Chi- 
cago, Ul. Mr. Fijellstedt, who was noted 
for his inventions of high-tension switch- 
ing equipment, joined Line Material in 
1951. Prior to this, he did extensive work 
in design, development, and production 
for an electrical manufacturer in Chicago. 


Lanier Greer (M ‘42, F °53), chief engi- 
neer of d-c machine design and electrical 
insulation, Reliance Electric and Engineer- 
ing Company, Cleveland, Ohio, died re- 
cently. He was born November 27, 1901, 
in Tyler, Texas. He received his B.S. de- 
gree in E.E. from Texas Agricultural and 
Mechanical College in 1924, and was en- 
gaged in graduate work there for the next 
year. He served on the AIEE Rotating 
Machinery Committee (1951-59), Mining 
Industry Committee (1958-59), Mining 
and Metal Industry Committee (1948-58), 
and Dielectrics Committee (1955-58). 


Roy Emanuel Kistler (AM ‘17, M ‘30, F 
‘46, Member for Life), transmission and 
protection engineer, Pacific Telephone 
and Telegraph Company, Seattle, Wash., 
died recently. He was born May 15, 1893, 
in Moscow, Idaho, and received the B.A. 
degree in E.E. from Stanford University 
in 1915. He went to work for Pacific Tele 
phone and Telegraph Company in 1919 
as an inductive interference engineer in 
San Francisco, Calif. In 1926, he became 
protection engineer for the company in 
Seattle, and, in 1933, he was promoted to 
transmission and protection engineer. He 
was an AIEE director in 1953-58, and 
served on the AIEE Constitution and 
Bylaws Committee (1957-59, chairman 
1957-58); Sections Committee (1946, 1948- 
58); Planning and Co-ordination Commit- 
tee (1954-56); Publication Committee 
(1954-56); and Registration of Engineers 
Committee (1947-49). 
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Herman Charles Koenig (AM ‘18, M ‘30, 
F '51, Member for Life), manager of the 
Electrical Laboratory, and member of the 
board of directors, Electrical Testing 
Laboratories, Inc., New York, N. Y. died 
recently. He was born November 28, 1893, 
in Hoboken, N. J., and graduated magna 
cum laude in 1915 from the Cooper Union 
Institute of Electrical Engineering. He 
entered the employ of Electrical Testing 
Laboratories upon graduation, and, while 
there, taught physics and electrical meas- 
urements in the Cooper Union Night 
School of Engineering for 35 years, until 
1951. He served on the AIEE Instrumenta- 
tion Division Committee (1956-59); Re- 
cording and Controlling Instrumentation 
Committee (1956-59); Indicating and 
Integrating Instruments Committee (1956- 
59); Standards Committee (1953-55, 
1957-58); Instruments and Measurements 
Committee (1927-30, 1932-46, 1948, 1951- 
56, chairman 1936-39); Liaison Repre- 
sentative on Standards Committee (1951 
53); and Technical Program (1936-39). 


William Alfred Stein (AM ‘44, M '5l), 
professor of the U. S. Naval Postgraduate 
School since 1951, died recently at the age 
of 37. He was born May 5, 1922, at Car- 
mel, Calif. He received the B.S., M.S., and 
D.Sc. degrees from Washington University, 
and, after a few years on the faculty of 
Washington University, he joined the 
teaching staff of the naval school. His 
special field was feedback control systems 
about which he wrote several papers. Dr. 
Stein was a member of Sigma Xi. 


Hugo William Wahiquist (M ‘36), cor 
rosion engineering consultant for Ebasco 
Services, Inc., died recently at the age of 
63. He was born in Duluth, Minn., and 
received a B.S. degree in E.E. at the Uni 
versity of Minnesota. Mr. Wahlquist was 
a pioneer in the use of various methods 
and procedures to overcome the effects of 
corrosion on such structures as pipelines, 
underground cables, piers, ships, electric 
generating plants, large storage tanks, and 
water intake facilities. He served on the 
AIEE Chemical Industry Committee 
(1947-59), and was AIEE representative 
on the National Association of Corrosion 
Engineers, Intersociety Committee on 
Corrosion. 


Christopher Rowland Webster (AM ‘48, 
M '58), area sales manager, Westinghouse 
Electric Corporation, Raleigh, N. C., died 
recently. He was born February 1, 1918, 
in Baltimore, Md. He graduated in 1939 
from Duke University with a B.S. degree 
in E.E. After an assignment on the West- 
inghouse Student Course in East Pitts- 
burgh, Pa., he joined the Westinghouse 
Electric Corporation, where he had been 
employed continuously, except for service 
in the U.S. Navy during World War Il 
when he attained the rank of lieutenant 
commander. He had served the AIEE as 
chairman of Student Branch at Duke, 
chairman of the Eastern North Carolina 
Subsection, and secretary-treasurer of the 
North Carolina Section. He was also a 
member of the North Carolina Society 
of Engineers, and past president of the 
Duke University Engineers Alumni As- 
sociation. 
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Microwave Device Seen as 


Boon to Jet-Age Traffic Control 


MANY MAJOR PROBLEMS of jet-age air 
trafhc control can be solved by a simple 
addition to existing ground and aircraft 
radar systems, according to scientists of 
Hughes Aircraft Company who recently 
announced the development of a new de- 
vice “capable of increasing radar range as 
much as 100%.” 

\ tiny “parametric amplifier” displayed 
during a meeting at the Mayflower Hotel, 
Washington, D.C., was described by C. W. 
Curtis, manager of the company’s micro 
wave engineering department, as the result 
of 2 years’ research and development in 
Hughes’ Culver City, Calif., laboratories. 
It was described as inexpensive, easily 
maintained, and simple to incorporate in 
present equipment. 

Dr. N. I. Hall, the company’s vice- 
president—engineering, called the device “a 
major breakthrough in long-range de- 
tection and surveillance of multiple air- 
craft flying at jet speeds.” He added that 
“the greater range is achieved by increas 
ing the radar’s power output by more 
than 10 times.” 

“Paramp,” as the microwave device is 
called by the scientists who developed it, 
not only can extend the range of radar 
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signals from airport systems and tracking 
stations, but also from civilian airliners. 
Thus, the crews will be able to detect 
turbulent weather at much greater dis- 
tances. 

Several different parametric amplifiers 
of the Paramp series were displayed and 
it was reported that Hughes has the sci- 
entific capability and physical facilities to 
produce all of them in quantity. A typical 
Paramp device is approximately 8 inches 
long, 6 inches high, and | inch wide. 


Five Advantages Cited 


Paramp boosts the microwave signals 
picked up by an antenna in such a way 
as to increase the sensitivity of the receiver 
remarkably. The net effect can be to 
double the distance at which targets can 
be detected by that radar. 

Because the arrival of the jet age in 
civilian air traffic has posed new problems, 
such as greatly increased speed and higher 
fuel consumption, the Hughes parametric 
amplifier, added to existing air traffic con- 
trol radar, provides five advantages: 

1. The area of control by a single air- 
port surveillance radar can be enlarged so 
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A These “parametric amplifiers,” called 
“Paramps” by their developers, Hughes 
Aircraft Company scientists, are displayed 
by C. W. Curtis, manager of the company’s 
microwave engineering laboratories. The 
devices can increase microwave signals 
picked up by air traffic control radar 
antennas in such a way as to double the 
distance at which multiple planes traveling 
at jet speeds can be detected. 


that high-speed jets can be detected much 
earlier and farther away, thus, be pro- 
grammed into the terminal more smoothly. 

2. Greater sensitivity provided by Par- 
amp at shorter range permits detection of 
such vague or previously undetectable tar- 
gets as small business planes and small 
military jets. Such planes may fade on 
existing radar and it is frequently neces- 
sary to delay their landing to permit safe 
approach of large commercial liners. 

3. Airport radar on high-density traffic 
lanes like New York—Miami and Chicago- 
New York would be able to maintain con- 
stant surveillance on all sizes and types of 
planes and improve take-offs and landings. 

4. Installation of parametric amplifiers 
in way-station check point radars would 
provide increased coverage, requiring 
fewer stations and cutting costs. 

5. Although jet airliners fly above the 
weather during most of a flight, they must 
contend with possible storms and turbu- 
lence on ascending and descending. Par- 
amp-adapted radar would warn of weather 
disturbances much earlier and help pilots 
avoid them. 
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New Amplifier Reduces Noise 


It was explained that existing ampli- 
fiers are never perfect, because in the proc- 
ess of amplifying a radar signal they add 
some noise to it. This noise sets a lower 
limit on the strength of signal that can 
be amplified effectively. 

In vacuum tube amplifiers, for example, 
noise comes principally from the electron 
stream in the vacuum which is boiled out 
of the hot cathode of the tube. However, 
in the parametric amplifier there is no hot 
cathode or noisy electron stream; rather 
there is the ordered structure of a crystal 
of germanium or silicon. 

The solid-state parametric amplifier con- 
tributes very little noise to the signal, 
giving it the capability of effectively am- 
plifying much weaker signals or signals of 
more distant origin than conventional am- 
plifiers. 

The heart of Paramp is the “P-A” diode, 
a microscopic solid-state device developed 
by Hughes research laboratories. The 
Hughes Products Group’s Newport Beach, 
Calif., plant is producing several hundred 
of the diodes weekly to meet current in- 
dustrial requirements. 


Insulation Vital in 


NO BIGGER than a grain of rice or a match 
head is this gold-bonded diode, the key unit 
of a “parametic amplifier" (itself the size of 
a house brick) announced recently by Hughes 
Aircraft Company scientists. The diode also 
has other important microwave applications 
such as switching and harmonic generation. 





Steam Generating Plant Efficiency 


STEAM GENERATING PLANTS for the 
manufacture of electricity are becoming 
increasingly efficient as power utility engi- 
neers continue to improve the design and 
construction of these new power stations. 
Proper and adequate use of structurally 


strong high-temperature insulations con- 
tribute materially to the efficiency of these 
stations as they reduce heat loss and 
thereby conserve fuel. 

An example of this use of insulation is 
seen at the Clinch River Plant of the Ap- 


palachian Power Company, recently placed 
in service in Carbo, Va. 

One of the most efficient facilities of its 
type in the world, the $60 million Clinch 
River Plant is a part of one of the largest 
electric systems in the nation, the Ameri- 
can Electric Power Company of which 
Appalachian is an operating company. 
American Electric Power has long been 
known for the operating efficiency of its 
plants. Last year, its average price per 
kilowatt-hour sold to residential customers 
was 2.27¢ compared with the national 
average of 2.53¢. 

Kaylo pipe and block insulation was se- 
lected to reduce heat loss at the plant, 
which has a capacity of 450,000 kw (suf- 
ficent to supply a city the size of New 
Orleans, La.). More than 71,000 lineal feet 
of this pipe covering and 731,000 board 
feet of block high-temperature insulations 
were applied, ranging from thicknesses of 
1 to 4 or 5 inches. This insulation is manu- 
factured by Owens-Corning Fiberglas Cor- 
poration, Berlin, N. J. 

This hydrous calcium silicate product, 
effective to 1,800 degrees, was introduced 
in 1943 after 5 years of development, and 
since then it has gained wide acceptance in 
the power and process industries. 

The power plant’s location on a 105- 
acre site near Carbo has several advantages 
which contribute to efficient operation. It 
is situated in the middle of an extensive 
field of economically-mined coal and it is 
able to utilize existing transmission lines 
to feed the bulk of its power to major load 
centers. 

The plant’s two 225,000-kw turbine- 
generators are capable of providing elec 
trical service to 650,000 average homes. 
These generators produce electricity at 
15,500 volts, which is stepped up by trans- 
formers to 138,000 volts for transmission. 

Coal is ground to face-powder fineness 
by pulverizers and then is fed into the two 


KAYLO PIPE INSULATION is applied in double layers (above, left) to 
the main steam and reheat steam lines at the Clinch River steam- 
electric generating plant of the Appalachian Power Company at Carbo, 
Va. Sectional coverings were sawed into miters in the shop to fit the 
curvature of the pipe. Joints were broken and cemented on both lay- 
ers. Finish for the bends consists of mastic applied over a layer of 
glass cloth. Kaylo block and pipe insulations were applied during con- 
struction of the station for the purpose of reducing heat loss and 
thereby conserving fuel. The plant's two boilers, each 10 stories high, 
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Photos courtesy Owens-Corning Fiberglas Corporation 


produce steam at a pressure of 2,000 pounds per square inch and at 
a@ temperature of 1,050 F. Above, right: The valve on the condensate 
line is covered with Kaylo pipe covering, field cut to fit the valve and 
fastened with copper wire. The finish coat was glass cloth and mastic, 
troweled to a smooth finish. A total of 71,000 lineal feet of Kaylo 
pipe covering and 731,000 board feet of Kaylo block was installed at 
the station. Appalachian is one of six operating companies of Ameri- 
can Electric Power Company which serves a seven-state area from the 
North Carolina border to Michigan. 
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outdoor-type boilers. These boilers, each 
10 stories high, produce steam at a pres- 
sure of 2,000 pounds per square inch at a 
temperature of 1,050 F. 

As power flows from the generators, it 
is fed through the switchyard into three 
138,000-volt transmission lines which link 
the plant to Appalachian’s far-reaching 
transmission system. 

Four cooling towers, which are con- 
structed of treated redwood, add a unique 
appearance to the plant. Each tower is 61 
feet high and 281 feet long. Each with 


ten 22-foot fans, the towers can cool water 
a maximum of 19 degrees at a rate of 
55,000 gallons per minute. 

Appalachian has five other steam plants 
located at Graham Station, Glasgow, Cabin 
Creek, and Logan, all in West Virginia, 
and at Glen Lyn, Va. 

Other operating companies of American 
Electric Power are: Indiana & Michigan 
Electric Company, Kentucky Power Com- 
pany, Kingsport Utilities, Inc., Ohio 
Power Company, and Wheeling Electric 
Company. 


Progress Made in Development 


of Practical Tunnel Diode Devices 


rHE TUNNEL DIODE, little over a year 
old, is both better understood and closer 
to commercial application as a result of 
an intensive research program, according 
to Dr. Guy Suits, General Electric Com- 
pany (GE) vice-president and director of 
research. 

rhe tunnel diode, first reported in 1958 
by Japanese scientist Leo Esaki, is first 
cousin to a transistor, but operates on a 
different principle and offers advantages 
that the transistor does not. Before long, 
it should find its way into high-speed com- 
puters, television sets, communication 
equipment, nuclear controls, satellites, and 
space vehicles, Dr. Suits predicted. 

“Because we were convinced that the 
tunnel diode could lead to revolutionary 
changes in the electronics industry, we 
launched a concentrated research program 
on the subject,” Dr. Suits said. “This has 
resulted in important new scientific under- 
standing of the device, which has led to 
vastly improved tunnel diodes, as well as 
a number of significant improvements in 
the field of applications.” 

“Further advances in the design and 
application of tunnel diodes can be ex- 
pected, and it is probable that transistors 
and other solid-state devices will also 
benefit from the new knowledge.” 

One of the most significant advances in 


scientific understanding of the device 
originated with some observations of mys- 
terious “wiggles” in performance curves. 
These were first noted by Dr. Nick Holon- 
yak, Jr., and Dr. Arnold Lesk of GE’s 
Advanced Semiconductor Laboratory, in 
Syracuse, N. Y. A theory that successfully 
explained the puzzling effect was subse- 
quently worked out at the GE Research 
Laboratory in Schenectady, N. Y., by Dr. 
J. J. Tiemann, Dr. R. N. Hall, and Dr, 
Henry Ehrenreich. 

The tunnel diode takes its name from 


VEST-POCKET TRANS- 
MITTER, making use 
of a tunnel diode, and 
with a range of ap- 
proximately ‘% mile, 
is demonstrated by 
GE Research Labora- 
tory scientists. Dr. Guy 
Suits (left), GE vice- 
president and direc- 
tor of research, speaks 
into microphone; Dr. 
J. J. Tiemann (right) 
holds the FM transmit- 
ter. A receiver (fore- 
ground) picks up the 
signal. 
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TUNNEL DIODE (in can, at bottom of photo) 
can perform simultaneously the following 
functions that are necessary in an FM re- 
ceiver: amplification, oscillation, conversion, 
limiting, detection, and automatic frequency 
control. If an FM receiver were rebuilt using 
a tunnel diode, all of the conventional com- 
ponents shown in the photo could be omitted, 
although with some sacrifices in performance. 
Such performance limitations reflect the 
present state of the art and not the inherent 
capabilities of the tunnel diode. 


A COMPLETE tunnel 
diode transmitter is 
compared in size wtih 
a 50-cent piece. The 
transmitter consists of 
one variable and two 
fixed ceramic capaci- 
tors, a coil that tunes 
to the operating fre- 
quency—which may 
be higher than one 
kilomegacycle per sec- 
ond—and the tunnel 
diode itself, located 
inside the ‘‘can" in 
the center of the de- 
vice. 


the physical phenomenon that makes it 
possible: “quantum-mechanical tunnel- 
ing.” The term is used to describe the 
manner in which the electric charges move 
through the device. Such motion takes 
place with the speed of light in contrast 
to the relatively slow motion of electric 
charge carriers in transistors. 

The high speeds at which electric 
charges travel in the tunnel diode make it 
possible for the device to operate at ex- 
tremely high frequencies. Oscillation fre- 
quencies higher than 2,000 mc have already 
been obtained, matching advanced tran- 
sistor performance, and frequencies of 
more than 10,000 mc are expected. 

The device’s high-speed response also 
suggests applications in computers. When 
used as switches, tunnel diodes have func- 
tioned in a fraction of a millimicrosecond 
—from 10 to 100 times as fast as the fastest 
transistor. 

The device also resists the damaging 
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effects of nuclear radiation. Because it is 
less dependent on the structural perfection 
of its crystal than is the transistor, it is 
much less affected by the damage that 
radiation can do to such crystal structures. 
In this respect, it outranks transistors by 
more than 1,000 to 1. Semiconductors that 
have been used by GE scientists for mak- 
ing tunnel diodes include silicon, germ- 
anium, gallium arsenide, gallium anti- 
monide, and indium antimonide. 

The tunnel diode is smaller than a tran- 
sistor and, because of a simpler structure, 
ultimately will be a small fraction of its 
present size. It also is little affected by 
environmental conditions. Silicon tunnel 
diodes work at temperatures as high as 650 
F; conventional silicon diodes will not 
operate above 400 F. 

As an electric circuit element, the tunnel 
diode exhibits a unique combination of 
electrical properties, including what is 
called a “negative resistance” over part 
of its operating voltage range. These char- 
acteristics allow it to be used in a wide 
variety of applications, such as an ampli- 
fier, a generator of r-f power, and a switch- 
ing device. The simplicity of this device 
makes possible the development of “inte- 
grated circuits,” in which entire circuits 
for some applications may be formed on a 
single semiconductor structure. It is supe- 
rior to vacuum tubes and transistors for 
applications in low-noise amplifiers and 
mixers for high frequencies. Many para- 
metric amplifier jobs, for example, could 
be performed more easily by tunnel 
diodes. 


New Distribution System 
for a City 300 Years Old 


Now celebrating its 300th Anniversary 
is Ciudad Juarez, in the State of Chihua- 
hua, Mexico, located across the Rio Grande 
from El Paso, Texas. Much effort has gone 
into equipping this growing city with a 
distribution system adequate to its needs. 

[he system under consideration is 
owned and operated by the Cia. Mexicana 
Productora de Luz y Fuerza, S. A., a com- 
pany composed entirely of Mexican capital. 

This property was bought from the El 
Paso Electric Company in the early 1930's, 
and no work or definite planning was done 
until late 1946. Line work consisted of 
small service extensions, trouble shooting, 
and meter installations, all of which was 
taken care of by two small crews. However, 
during the time of World War II, a very 
marked increase in population was noted, 
and rapid expansion made necessary dras- 
tic changes in distribution construction 
and planning. 

In 1948, a map of the city was made up, 
showing existing distribution feeders. In 
this way a clear picture was obtained of 
the existing 2,400-volt delta system fed by 
three 13,800/2,400-4,150-volt substations, as 
well as secondary areas, all constructed on 
a radial basis, and an embryo 13.8-kv sys- 
tem used solely to feed the existing sub- 
stations. This 13.8-kv feeder was taken 
from the El Paso Electric Company gen- 
erating system, but the company also had 
an additional feeder from the El Paso 
system at 2,400 volts. This additional 
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feeder took care of the old or central sec- 
tion of the city, while substations took 
care of outlying districts. Substation ca- 
pacities were 1,500, 1,500, and 2,250 kva, 
while the old 2,400-volt feeder took care 
of approximately 1,400 kva. Maximum 
demand for 1948-49 was 5,400 kw. 

The 1950 boom in the lumber indus- 
tries, the steady growth of the meat pack- 
ing industry, and the yearly cotton yield, 
each helped to render the old 2,400-volt 
distribution system obsolete. New loads in 
cotton gins, processing plants, lumber 
mills, and packing houses demanded an 
adequate supply network. 

In 1950, the federal government, 
through the Comsion Federal de 
Electricidad (Federal Power Commission), 
installed three 5,000-kw units for generat- 
ing purposes, to complement imported 
power. This step, in turn, led to the con- 
struction of a _ 13.8-kv system, already 
planned, to feed the various loads. 

It was decided that all new services 
classified as industrial would be handled 
by the 13.8-kv system; overloading of ex- 
isting substations would be solved by 
changing residential areas to 13.8 kv; all 
substations would be changed to 4,160 
volts Y. This program was approved and 
work started in the fall of 1952. 

In the planning of new secondary areas, 
a system was worked out in which con- 
sideration was given to the actual life 
expectancy of the area as an efficient unit 
of the system. Since it is practically im- 
possible to predict loads for every area of 
every sector, the calculations as to wire 
size were done on a single-phase basis, 
thereby making the area flexible enough 
to accommodate a_ substantial increase 
over its original load. It was planned that 
future growth would be taken care of by 
feeding off the Y system of the secondary. 
This would be done only in residential 
areas. Whenever possible, small industrial 
services were fed from a separate bank, 
thus having an added advantage in growth 
capabilities. All residential services were 
given in the established 3-wire manner; 
industrial services were given from a 
closed-delta bank, 3-phase 3-wire power 
service, and 3-wire lighting. 

This procedure has been followed 
through the years in all new projects and 
the reconstruction of the old. A fantastic 
reduction in area of substation feeders has 
been accompanied by an increase in load. 
The 4,160-volt areas now cover only about 
10% of the total area of the city but their 
load has been kept up to 110% capacity 
on maximum demand. The maximum de- 
mand of the system has gone from 5,400 
kw in 1949 to 25,000 in 1958. 

It is readily seen that even though work 
on new electrification has been going on 
at a constantly increasing pace, it has 
failed to keep up with the growth of the 
city itself which has gone from 60,000 
population in 1946 to almost 250,000 in 
1958. As it is, 50% of the city lacks 
adequate distribution facilities. These 
areas will be serviced by new electrification 
projects which are to begin in 1959. 

Together with the problem of keeping 
up with the load, there also exists the 
problem of the actual construction of over- 
head lines. This situation arises through 
the total absence of service alleys, which 
places the companies in a position of 
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Future Meetings of Other Societies 


Association for Computing Machinery, 
14th Annual Meeting, Sept 1-3, MIT, 
Cambridge, Mass. J. H. Wegstein, ACM 
Program Committee, NBS, Washington 
25, D. C. 

IES, National Technical Conference, Sept 
7-10, Fairmount & Mark Hopkins Hotels, 
San Francisco, Calif. IES, 1860 Broadway, 
New York 23, N. Y. 

SPI, Midwest Section Conference, Sept 
10-11, French Lick Sheraton Hotel, 
French Lick, Ind. L. P. Williams, SPI, 
250 Park Ave., New York 17, N. Y. 
IAS, Western Regional Meeting on 
Frontiers of Science and Engineering, 
Sept 16-17, Los Angeles, Calif. IAS, 2 E 
64 St, New York 21, N. Y. 


International Federation of Automatic 
Control, General Assembly, Sept 16-18, 
Evanston, Ill. Harold Chestnut, General 
Electric Co, Schenectady, N. Y 


2nd Conference on Nuclear Radiation 
Effects on Semiconductor Devices, Ma- 
terials and Circuits, Sept 17-18, Western 
Union Auditorium, 60 Hudson St, New 
York, N. Y. Security clearance not re- 
quired. B. Reich, Solid State Devices 
Branch, ECRD, U.S.A.S.R.D.1., Ft Mon- 
mouth, N. J. 


SFSA, 57th Fall Meeting, Sept 21-22, The 
Homestead, Hot Springs, Va. SFSA, 606 
Terminal Tower, Cleveland 13, Ohio. 


ISA, I4th Annual Instrument-Automa- 
tion Conference and Exhibit, Sept 21-25, 
Palmer House, Chicago, Ill. H. S&S. 
Kindler, ISA, 313 Sixth Ave, Pittsburgh 
22, Pa, 

Armour Research Foundation, joint 
Nucleonics magazine, 3rd Industrial Nu- 
clear lechnology Conference, Sept 22-24, 
Morrison Hotel, Chicago, Ill. L. Reiffel, 
ARF, Technology Center, Chicago 16, 
Ill. 

AIChE, 41st National Meeting, Sept 27- 
30, Hotel St. Paul, St. Paul, Minn. 
W. M. Poda, Economics Laboratory, St. 
Paul, Minn. 


The Institute of Radio Engineers 
National Symposium on Space Elec- 
tronics and Telemetry, Sept 28-30, Civic 
Auditorium & Whitcomb Hotel, San 
Francisco, Calif. Robert De Leban, 
1015 Lemon Ave, Menlo Park, Calif. 


5th National Communications Sym- 
posium, Oct 5-7, Hotel Utica, Utica, 
i. ¥. Oct 8: classified symposium, 
Griffiss Air Force Base, Rome, N. Y. 
Confidential clearance required. J. R. 
Bernard, Glen Rd, N, Rome, N. Y. 


AWS, Fall Meeting, Sept 28-Oct Il, 
Sheraton-Cadillac Hotel, Detroit, Mich. 
A. L. Phillips, AWS, 33 W 39 St, New 
York 18, N. Y. 


Overseas 
International Conference on the Applica- 
tion of Large Radiation Sources in In- 
dustry, International Atomic Energy 
Agency, Sept 5-11, Warsaw, Poland. Oak 
Ridge Institute of Nuclear Studies, Oak 
Ridge, Tenn. 


The Yugoslav Association for the Protec- 
tion of Material, International Confer- 
ence for Protection of Hydroelectric 
Power Plants and Equipment, Sept 14-16, 
Belgrade, Yugoslavia. Organizing Com- 
mittee, above conference, Kneza Milosa 
St., No. 7/111, P.O. Box 771, Belgrade, 
Yugoslavia. 

The Institute of Physics, Conference on 
Some Aspects of Magnetism, Sept 22-24, 
Sheffield, England. Conference Secretary, 
Inst of Physics, 47 Belgrave Sq, London, 
SW 1, England. 


2nd Congress of the Société Francaise des 
Electriciens, Sept 24-27, Aix-les-Bains, 
France. Société Frangaise des Electriciens, 
10, Ave Pierre-Larousse, Malakoff (Seine), 
France. 
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having to run primary and secondary 
lines through streets and alleys alike, with 
the consequent eyesore of service lines, 
transformers, etc. The best has been made 
of a bad situation by use of the most mod- 
ern construction in overhead lines and 
avoiding, as much as possible, crossings of 
service wires in the main streets. Special 
attention is also given to routing of high- 
tension lines through secondary streets, 
and the installation of transformers in out- 
of-the-way locations, where possible. 

This new investment has not been in 
vain; the public responded in a surprising 
way. All the old areas which had never 
had more than a few kilowatts load when 
low voltages were used, overnight tripled 
and quadrupled their load when efficient 
service was given. 

The work described up to this point 
deals entirely with reconstruction and 
new electrification of all areas surround- 
ing the central zone or old town. In com- 
mon with a great majority of Mexican 
cities, the central zone of Ciudad Juarez 
presents quite a problem in modernization. 
This area is earmarked for either an over- 
head or underground network. With this 
in mind, planning has been channeled to 
take into account existing substations for 


Static Switching Device 


use in this area when they are retired 
from feeding existing loads which, in turn, 
are being changed to the new 13.8-kv 
system. This zone includes the section for 
which Cuidad Juarez is more widely 
known, but which represents a very small 
part of the city. It caters almost exclusively 
to the tourist trade, occupies an area of 
six city blocks on two streets, and has a 
load of 800 to 900 kw on maximum or 
peak load. 

The main problem of supply, then, has 
been satisfactorily solved in Cuidad Juarez 
with the changeover to 13.8 kv. In com- 
mon with all growing cities, changes in 
distribution will have to be made to 
accommodate newer and heavier loads 
which, undoubtedly, will be added in the 
near future. This, however, will be solved 
by division of existing circuits. In this 
division of feeders, the unit area principle 
is also applied. It was found that for this 
particular city and the distances involved, 
the most convenient load per 13.8-kv 
feeder is about 5,000 to 6,000 kva. Keeping 
the load per feeder close to this figure re- 
sults in an efficient circuit, very good 
regulation, and the ability to introduce 
maximum flexibility in normal or emer- 
gency feeding. 


Has Wide Range of Applications 


A MISSILE MISSFIRES at Cape Canav- 
eral. An automation production line sud- 
denly stops. An airplane “bellies in” with 
its landing gear up. Common and appar- 
ently unrelated incidents such as these 
may often be traced to a single source of 
trouble—the failure of some seemingly in- 
significant but actually all-important 
switching device to open or close an 
electric circuit. 

While intensive efforts have been made 
to improve conventional control devices— 
such as contact-type switches, magnetic 
amplifiers, tubes, transistors, etc.—it has 
long been known that an entirely new ap- 
proach to static switching would be re- 
quired to fulfill present and future needs 
of modern technology. 

Such a radically new switching device— 
basic in concept and possessing inherent 
characteristics which promise to have as 
great an impact on high-power circuit con- 


trol applications as transistors have had 
in the low-power field—was unveiled re- 
cently in a demonstration by its inventor, 
S. R. Ovshinsky, president of Ovitron 
Corp., Detroit, Mich. 

Based upon unique and hitherto un- 
recorded _ electrochemical phenomena 
which assure unprecedented reliability, the 
the small but rugged Ovitron control unit 
was described as being the first device ever 
developed which is inherently capable of 
switching and modulating almost any 
amount of alternating current endlessly 
and continuously without wear, disinte- 
gration, or loss of efficiency; and without 
moving parts, magnetic coils, or other 
bulky, costly amplifying apparatus. 


Principle of Operation 


Inspired in part by a theoretical study 
of the metabolism and function of the 


TYPICAL Ovitron electro- 
ionic static control unit. 


(left). Unit 


ratings per 


single cell: load voltages 
—3 volts a-c minimum, 
70 volts a-c maximum; 
load currents—range from 
milliamperes to 15 am- 
peres. Multiple cell con- 
trol units may be supplied 
to obtain higher ratings 


as required. 


Drawing 


(right) shows internal ele- 
ments of an encapsulated 
Ovitron control unit. 
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NSF Announcement 


The National Science Foundation (NSF) 
announces a new program for support of 
renovation and/or construction of grad- 
uate level (doctoral) research laboratories 
in the natural and engineering sciences at 
institutions of higher education. Generally 
speaking, equipment to be supported will 
be limited to standard fixed equipment 
(e.g., laboratory benches, built-in refrigera- 
tors, etc.), whether the grant is for con- 
struction of a new laboratory or the 
renovation of an existing one. 

Proposals pertaining to laboratories for 
research use in any area of the basic 
sciences will be considered. However, the 
NSF will not consider requests for support 
of facilities to be used primarily for in- 
structional purposes. 

Grants made under this program will 
require matching by the institution, from 
non-Federal sources, to the extent of at 
least 50% of the direct costs to be incurred. 
During fiscal year 1960 (July 1959 to June 
1960), funds for this program will be 
severely limited in amount. Accordingly, 
it is expected that it will be possible to 
meet only the most urgent needs. 

Proposals should be submitted to the 
National Science Foundation, Washington 
25, D. C., by December 1, 1959. In most 
cases, it will be helpful to address an 
inquiry to the appropriate Division of the 
NSF before preparing the proposal. (For 
the physical sciences, the appropriate di- 
vision is the Division of Mathematical, 
Physical, and Engineering Sciences; for the 
life sciences, it is the Division of Biologi- 
cal and Medical Sciences.) It is anticipated 
that grants under this program will be 
made about June 1, 1960. 





neuron, or individual nerve cell, the 
Ovitron static switching device consists 
simply of two load-connected electrodes 
and a grid control element, all three of 
which are immersed in a electrolytic bath 
permanently sealed within an_ encap- 
sulated container. 

Upon application of a small energy 
stimulus introduced through the grid ele- 
ment, the semipermeable surfaces of the 
two load electrodes become permeable to 
certain ions and are instantaneously 
changed from their nonconductive state to 
a conductive state, thus allowing large 
amounts of a-c to flow from one electrode 
to another through the medium of the 
electrolyte. 

The high-wattage load current is con- 
trolled entirely by the small energy stimu- 
lus, in a manner which permits either 
full-on, full-off switching or modulation 
to occur. Moreover, modulation can be of 
the continuous type without harmful 
effects on the unit or its operating char- 
acteristics. 

When the control signal is removed from 
the grid control element, or when another 
signal of opposite polarity is applied, the 
conductive surfaces of the load-carrying 
electrodes are immediately restored to 
their original nonconductive state, thereby 
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SCHEMATIC DIAGRAM of Ovitron amplifier. A self-energized method of excitation can be 
achieved through the use of two diodes which block a-c to the grid control circuit and allow 
the application of pulsating d-c potential of the proper polarity upon the grid and load- 
connected electrodes. These diodes can be very small and inexpensive with nonrigid specifi- 
cations because they are only required to handle the small control current. They are not in- 
volved in passing the output portion of the circuit in any way whatsover. By using a variable 
resistor instead of a switch, the magnitude and potential of the control signals can be con- 


trolled to achieve modulation of the load circuit. 


effectively blocking the flow of current 
through the unit. 


Range of Potential Application 


Although the Ovitron concept of “con 
trol through electro-ionic surface impe 
dance changes” is still much too recent 
a development to have found its full range 
of potential applications, its basic simplic- 
ity and phenomenal reliability are known 
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to make it readily adaptable to perform a 
wide range of high-power a-c control func 
tions for commercial, industrial, and mili 
tary use 

As an indication of the extreme versa- 
tility of the basic principles involved, 
working models of Ovitron control units 
have been developed and applied in labo 
ratory tests for functional use as proximity 
switches, logic devices, modulators, circuit 
breakers, error detectors, amplifiers, regu- 
lators, and time delays 
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Multibeam Radar System 
Supplies Data at Longer Ranges 


The first in a series of new high-power 
multibeam radar systems was recently de- 
livered to the U.S. Air Force for opera- 
tional use by the Air, Defense Command, 
it was announced by J. J. Farrell, general 
manager of the General Electric Com- 
pany (GE) heavy military electronics de 
partment, Syracuse, N. Y. 

Designated the AN/FPS-7, the radar 
system is capable of detecting aircraft at 
significantly higher altitudes and longer 
ranges than present-day air defense radars. 
It will supply radar data to the Sac 
Continental Air Defense System. 

The FPS-7 was designed and developed 
for the Air Force by the Air Research and 
Development Command’s Rome Air De 
velopment Center, Rome N. Y., in con 
junction with GE. 

Mr. Farrell explained that the FPS-7 
provides much faster target data on ap 
proaching aircraft than is possible with 
the conventional system. This data is 
relayed to the computers at the same time, 
eliminating the present interdependency 
of one radar on another and speeding up 
the calculation of intercept data. This 
factor is increasingly important in this 
age of high-performance long-range super 
sonic aircraft, when human errors or ex 
cessive time in computation of radar data 
and the transmission of weapon control 
commands could be disastrous. 

Ihe FPS-7 features a unique “varifocal’ 
antenna design. It operates on a multi 
beam principle whereby several narrow 
beams are fed to the antenna, as compared 
with the standard 
method. 

he r-f power for the FPS-7 system is 


single-broad-beam 


generated by a 5-foot-high klystron tube 
developed by the Rome Air Development 
Center and GE’s power tube department 
This multimillion-watt tube produces 
hundreds of times more power than the 
radar that was used to beam pulses to 
the moon and back in 1946. Its frequency 
limits can be held much closer than the 
frequency limits of ordinary radio and 
television transmitters operating in the 
United States, greatly increasing the vet 
satility of the over-all system, Mr. Farrell 
said. 

A supersensitive antenna, which weighs 
approximately 7 tons and rotates a com 
plete 360 degrees, focuses the high-power 
pulses of r-f energy emitted by the FPS-7 
Its sail or reflector measures 40 feet by 
18 feet. 

In addition, the FPS-7 includes 52 cabi 
nets of electionic equipment. Printed cir 
cuitry and plug-in type units have been 
used wherever possible to simplify main 
tenance and increase system reliability. 

The over-all system is housed in an 


“<4 MULTIBEAM radar system, the FPS-7, de- 
tects air targets at greater ranges and higher 
altitudes than present-day air defense radars. 
It is used to determine target data for the 
USAF’s SAGE Continental Air Defense Sys- 
tem. Shown testing the FPS-7 at GE's Heavy 
Military Electronics Test Center is engineer 
J. A. Wall. Feed horn at right focuses the 
high-power r-f pulses on the antenna screen, 
which measures 40 by 18 feet. 
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arctic tower with a 50-foot radome to 
protect the antenna from wind, snow, 
and ice. The radome is designed to with- 
stand winds in excess of 100 mph. It is 
fabricated from neoprene-coated nylon 
fabric in the shape of a 34 sphere 55 feet 
in diameter, The radome is supported over 
the antenna by air pressure of approxi- 
mately 144 pound per square inch. 


Meter-Relays Use 
CR Design Principle 


Meter-relays with a new design prin- 
ciple, retaining the reliability of locking 
contacts but providing instantaneous re- 
set, have been developed by Assembly 
Products, Inc., Chesterland, Ohio. 

With the new CR (continuous reading) 
design, the moving pointer shows the 
signal level at all times, even when the 
set point has been passed and control 
circuits have been energized. The circuits 
remain operative until reset calls for op- 
posite action. 

Since this feature adds an important 
operating advantage to locking contact 
meter-relays, it is expected to extend their 
application to many new fields. In addi- 
tion, the new design greatly simplifies the 
circuitry used with such meter-relays. 

As in present meter-relays, a separate 
coil increases control dependability by 
boosting contact torque at set point, thus 
insuring positive actuation of a load relay. 

In applications using the CR meter- 
relay, control action is directly linked to 
the signal and is, therefore, much 
smoother, faster, and more foolproof than 
was formerly possible. Since “sampling” 
the signal is not necessary, a number of 
auxiliary control components can be elim- 
inated, such as interrupters, condensers, 
and resistors. 

Meter-relays with this design may 
be used in virtually any application re- 
quiring only one set point. Sensitivities 
are the same as those of existing meter- 
relays, beginning with full-scale ranges of 
© to 5 microamperes. Any of the present 
meter styles may be specified. 

Key to the new design is a V-shaped 
toggle, with contacts on each of its arms. 
The toggle is pivoted on the under side 
of the adjustable pointer that marks the 
set point. Both the toggle and the adjust- 
able pointer are made of layers of isolated 
metal that are parts of separate circuits 
from the respective toggle contacts. 

When the indicating, or signal pointer 
reaches set point, a two-stage action oc- 
curs, almost instantaneously: 


1. A contact on the pointer touches a 
contact on the toggle and a circuit is 
closed through both the booster coil and 
the coil of a multipole load relay. The 
booster coil assures firm meter-relay con- 
tact action. 

2. As the load relay initiates the de- 
sired control action through one set of 
contacts, another set closes and pulls a 
surge of current through the meter-relay 
movement, Thus, enough torque is added 
to the indicating pointer to cause it to 
snap the toggle and move past it. The 
meter-relay contacts are then separated 
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CONTROL ACTION begins in a new continuous 
reading meter-relay designed by Assembly Prod- 
ucts, Inc., when a round vertical contact on the 
indicating pointer meets a flat contact on a toggle 


Bad tn th the disscteatal _ 





i P . The mov- 
ing pointer, with its torque increased by a booster 
coil, then passes by the toggle and continues to 
show actual signal strength, while a load relay 
remains energized. When the signal returns to set 
point, the indicating pointer snaps the toggle the 


other way and reverses the control action. 


and the booster circuit is opened. This 
sequence of action may begin at either 
high or low limit. 


The load relay remains energized as 
long as the signal is higher (or lower) than 
set point. The indicating pointer moves 
freely with fluctuating signal strength. 

When the indicating pointer returns 
to set point, its contact again touches a 
contact on the toggle. A circuit including 
the booster coil is closed and the load 
relay is dropped out. The indicating 
pointer snaps the toggle the other way 
and again pushes past, opening the booster 
circuit once more. 

The design and positioning of the 
toggle are such that a contact on the 
indicating pointer always passes by the 
toggle arm closer to it and strikes the 
contact on the further arm. The indicat- 
ing pointer has two isolated contacts, one 
touching a toggle contact while moving 
upscale, the other being operative when 
the pointer moves downscale. 

Movement of pointer contacts across 
the toggle contacts exerts a wiping action 
that keeps contacts clean and makes for 
more positive action and longer contact 
life. 


“Convertiplane”— 
A Dual-Purpose Aircraft 


An aircraft that hovers like a helicopter, 
but flies as far and as fast as a propeller- 
driven plane, was described at the recent 
Semiannual Meeting of The American So- 
ciety of Mechanical Engineers (ASME) in 
St. Louis, Mo., by C. E. Leibensberger, 
project flight test engineer for the Bell 
Helicopter Corp., Fort Worth, Texas. 

The vehicle, called a “convertiplane,” 
has propellers that can be used vertically, 
horizontally, or at any position in between. 
For tight-squeeze take-offs or reconnais- 
sance, the pilot aims the propellers straight 
up. For high-speed long-distance flight, he 
tilts them forward. The plane will be able 
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to range over 3,000 miles and, because it 
could land in downtown city areas, could 
result in faster trips than any long-range 
planes, except jets. It is expected to have 
a cruise speed close to 350 miles per hour. 
The plane can be used for observation, 
reconnaissance, and rescue missions; larger 
versions for utility, assault, and transporta- 
tion. 

In addition, if the plane is used as a 
“straight” aircraft—with propellers for- 
ward—tests indicate that it will be able to 
take off within 500 to 600 feet with a 150% 
increase in cargo over the helicopter 
version. The additional power built in 
for helicopter use can push the plane up 
in a shorter time than it would take a con- 
ventional aircraft to rise. Expected heli- 
copter cargo versions will carry 2 to 3 
tons: the short take-off and landing ver- 
sions will be able to handle 4 to 6 tons. 

The pilot makes the propellers rotate 
upward or forward by moving an electro- 
mechanical conversion switch. He can stop 
the operation at any point. The whole 
maneuver can be completed in 12 seconds. 

The pilot also has a gear shift so that 
he can use high engine speed for helicop- 
ter and initial plane configuration and 
lower engine speed to increase propeller 
efficiency and long-range economy once 
the props are in forward position. 

A moderate-powered prototype of the 
plane has been tested successfully and the 
future for the dual-purpose plane looks 
bright, said Mr. Leibensberger. 

In another paper presented at the same 
session of the ASME meeting, J. B. Nichols 
of the Hiller Aircraft Corp., Palo Alto, 
Calif., described a second dual-purpose 
plane that moves its wings up and down, 
instead of its propellers. The “propello- 
plane” will have turboprop engines and is 
designed for the same purposes as the 
convertiplane. 





Correction: On p. 495 of the May 1959 issue 
of Electrical Engineering, the caption under 
the photograph of the Stromberg-Carlson 
S-C 5000 electronic printer should read 85,000 
words per minute, rather than 85,000 char- 
acters per minute. 
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Electronic Memory Unit at 
U. S. Exhibition in Moscow 


A capsule trip to the United States via 
electronics is available to Soviet visitors to 
the American National Exhibition in 
Moscow which began on July 25 and will 
continue through September 4. Their 
guide is an IBM Ramac 305 data-proc- 
essing machine set up in the United States 
Pavilion to answer in Russian thousands 
of inquiries on every aspect of life in the 
United States. 

Like the Ramac which produced his- 
torical facts in 10 languages for visitors at 
the 1958 Brussels World's Fair, this “elec- 
tronic encyclopedia” has a giant memory 
unit composed of a stack of 50 spinning 
magnetic disks on which 5 million charac- 
ters of information can be stored as tiny 
magnetic spots. For the Moscow exhibition, 
RAMAC’s disk memory has been filled with 
the equivalent of a million words of facts 
and figures about the United States—ap- 
proximately the contents of a 1,000-page 
printed volume. 

Information about America concentrated 
in the giant RAMAC memory falls into 
eight general categories-The American 
People, The American Land, How Ameri- 
cans Live, Americans at Work, American 
Education and Culture, American Science 
and Technology, the American Economy, 
and Americans and the World. The 
written material was compiled by the U. S. 
Information Agency. 

The machine is ready to anticipate the 
simplest, as well as the most sophisticated 
question about the United States—from 
the number of American cities named 
“Moscow” to the daily consumption of 
water. A visitor interested in “Education,” 
for example, may look up this category on 
one of several panels near RAMAc. He 
notes the number of a question he wants 
answered, such as “How many engineering 
schools in America.” He then types this 
number at one of the four electric type- 
writer “inquiry stations,” or he can give 
his question to one of the Russian-speak- 
ing American guides nearby. RAMAC re- 
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ceives the question, consults its memory, 
and in only a few seconds automatically 
types out the answer in Russian. The an- 
swer appears both on the electric type- 
writer and on a television screen above it. 

Manufactured at the San Jose, Calif., 
plant of International Business Machines 
Corporation, the 5-ton computer consists 
of 12 separate units linked together by 
cables. 

The Moscow exhibit is part of the U.S. 
State Department-sponsored series of in- 
tercultural exchanges. The Soviet exhibi- 
tion took place in New York City’s 
Coliseum from June 30 to August 10. In 
the field of electronics, they displayed some 
of the most typical examples of radio elec- 
tronic apparatus designed and produced 
at Soviet plants, including television and 
radio sets, tape recorders, electric vacuum 
instruments, transistors, and tubes. A 
model of the Stalingrad hydroelectric 
power station was exhibited as part of the 
power display, as well as a model of the 
hydroturbogenerator of the Kuibyshev 
hydroelectric power station, and others. 


Construction Begun on 
Zero Gradient Synchrotron 


Construction of a 12.5-billion electron 
volt particle accelerator to probe the struc- 
ture of matter was begun recently at 
the Argonne National Laboratory near 
Lemont, Ill. At the request of the U. S. 
Atomic Energy Commission, Congress 
authorized the design and construction of 
the machine, called the Zero Gradient 
Synchrotron (ZGS). 

Expected to be completed early in 1962, 
the machine will be capable of producing 
all known subatomic particles at the will 
of its operators. A 50-million electron volt 
linear accelerator will be employed to 
inject charged particles into the new 
synchrotron. This will have a resonant 
cylinder 37 inches in diameter and 110 
feet long. 
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The ZGS will use protons as “bullets,” 
accelerating them to an energy of 12.5 bev 
(billion electron volts) before sending them 
crashing into target atoms. The machine 
will serve two basic purposes: (1) to pro- 
vide a wide variety of subatomic particles; 
and (2) to serve as a “microscope” for 
examining these particles. 

The ZGS will be housed in a ring- 
shaped building 200 feet in diameter, con- 
taining a huge magnet arranged in eigh: 
sections (octants) around the outside of 
the circle. Protons will travel through a 
small rectangular aperture in the center 
of the magnet. This “doughnut” will be 
shielded with a mound of earth, as a pro- 
tection against possible radiation during 
operation of the machine. 

In operation, protons first will be ac- 
celerated to 800 kv by a standard high- 
voltage source. From there, they will go 
into a linear accelerator, a smaller atom 
smasher which accelerates particles in a 
straight line, rather than whirling them 
around in a circle. The protons will attain 
50 mev (million electron volts) in the 
linear accelerator, and then will be intro- 
duced into the ZGS in short, well-regulated 
bursts. The ZGS will accelerate them to 
12.5 bev in one second. 

The particles can be removed into ex 
perimental areas at any time after their 
entrance into the ZGS. Two proton study 
buildings and a meson building will be 
constructed for this purpose. 

The ZGS site will include an equipment 
structure located inside the “doughnut” 
accelerator ring, a laboratory and office 
building, and a shop and assembly struc- 
ture. A cooling tower will provide the 
cooling water necessary during operation 
of the ZGS magnet. 

Another new facility announced by 
Argonne is the recently dedicated Fuel 
Fabrication Facility, the culmination of 
more than 3 years of design work by 
Argonne staff members and 2 years of 
construction effort. The new facility was 
designed to make possible developmental 
research on techniques for fabricating 
plutonium fuel elements. It also will be 


COURSE of a particle through Zero Gradient Synchrotron, to be con- 


structed at Argonne National Laboratory, is pictured in sketch (eff). 
Drawing (above) shows magnet octant, with coil assembly and vacuum 


chamber. 
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used to fabricate experimental plutonium 
fuel elements for several of the Labora- 
tory’s nuclear reactors. 

Four types of work will be carried out 
in the new building: (1) fabrication or 
work directly on plutonium fuel cores for 
nuclear reactors; (2) assembly, welding, 
and bonding of previously fabricated 
plutonium cores into nonradioactive jacket 
materials; (3) metal working, machining, 
cutting, or heat treating operations on the 
jacketed pieces; and (4) inspection or other 
operations upon finished fuel elements for 
which no protection is required. 


Biomedical System 
Gives Data on Space Mice 


The flight of the mice who journeyed 
into space aboard the Discoverer III satel- 
lite will shed light on what America’s first 
man in space may expect. What has been 
learned of the physiological reactions of 
the mice to space travel will be applied to 
man’s first space trip. 

Designed for the purpose of gathering 
all pertinent data is a complex mobile, 
bio-medical system built by Consolidated 
Diesel Electric Corp., Stamford, Conn., 
for Lockheed Aircraft Corporation's Mis 
sile Systems Division. 

In a fence-enclosed area on the U. S. Air 
Force’s Vandenberg base in California is 
the cluster of six oversized stainless steel 
highway vans. Inside each of the air 
conditioned trailers is specialized equip 
ment comprising a system designed to ap 
ply the latest methods of medical and 
electronic sciences to obtaining informa 
tion about the physiology of animals des- 
tined for space flights. 

Iwo of the trailers are identical bio 
medical laboratories. They contain com- 
plete living quarters, including sleeping, 
eating, and sanitary facilities, for scientific 
personnel; cages for animal specimens; an 
exercise area for animals; examination 


FOUR MICE who flew into space in Discoverer Ill are shown with the 
life support system which housed them. Built by General Electric, the 
Pressure, temperature, rela- 
tive humidity, acoustic noise, and acceleration; electrocardiogram; and 
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cosmic radiation plate. 
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area, including treatment table; a medical 
laboratory area including X-ray and dark- 
room facilities; and a chemical laboratory. 
Another van contains an altitude chamber 
capable of simulating altitudes as high as 
200,000 feet. 

Built by Consolidated Avionics Corp., 
Westbury, N. Y., Con Diesel’s electronic 
subsidiary, the fourth trailer houses a 
maze of complex instrumentation designed 
to convert telemetry signals from the speci- 
mens into forms suitable for study and 
recording. 

The fifth and sixth vans are service 
units, making the system completely self- 
sufficient. In one is a complete electric 
generating plant which furnishes neces- 
sary power to all the other trailers. The 
other is a complete workshop fully 
equipped with the tools for making re- 
pairs to the equipment in any of the 
other vans, even fabricating metal parts 
should it become necessary. In the work 
shop unit are additional living quarters 
for operating personnel. 

The six vans are interconnected by 
power cables, by an intercommunication 
system, and by signal cables which carry 
information from the altitude unit and 
biomedical vans to the instrumentation 
van for processing into usable data. 

In preflight operation, the unit is used 
to determine normal reaction of specimens 
to ordinary conditions of rest and exercise 
and to conditions encountered at sim- 
ulated higher altitudes. 

A variety of biological and physiological 
data can be obtained. The information is 
generated by sensing the various condi- 
tions of the specimen at any given mo 
ment and translating the data into elec 
tric impulses which are transmitted by 
cable to the instrumentation van. 

Since the signals appear in many differ 
ent forms and voltages, depending on the 
particular associated physiological func- 
tion, the primary purpose of the instru- 
mentation van is to convert the signals 
into “common language” forms suitable 
for study, recording, and reproduction. 


and recording. 
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Many of the signal circuits ave in a 
suitable form (varying d-c voltages) for use 
without further processing, and others can 
provide conditioning for signals not or- 
dinarily capable of being recorded into 
usable form. 

Input signals are fed to a patchboard at 
the operator’s console. The operator can 
feed any given input to a variety of re- 
cording and analyzing equipment. For im- 
mediate visual study, data can be routed 
to a number of oscillographic recording 
channels. For storage in electrical form for 
later reproduction, magnetic tape record- 
ers are provided. Presently installed analog 
magnetic recorders have seven channels of 
direct recording capable of handling fre- 
quencies above 50 cycles per second and 
channels of frequency-modulated record- 
ing for lower frequency information. 

For information most usable in digital 
rather than analog form, conversion 
equipment is provided to digitize the in- 
formation before recording on digital re- 
corders. Digitized recorded information 
can also be reconverted into analog form 
for oscillographic reproduction. 

Magnetically recorded information can 
be visually reproduced later by being 
played back into oscillographic recorders, 
can be stretched to provide a “magnified” 
view of significant sections, can be fed di- 
rectly into computers for analysis, or can 
be fed into correlating equipment for au- 
tomatic comparison with previously ob- 
tained data or with established standards. 

Voice recording facilities are also pro- 
vided so that observers can make on-the- 
scene observations with free hands. If re- 
covered, the specimen can be returned 
to the complex for further study. 


ASTM Chooses Rad as 
Standard Radiation Dose Unit 


The Joint Subcommittee on Radiation 
Effects, composed of American Society for 


HEART of the biomedical system delivered by Consolidated Diesel Elec- 
tric Corp. to Lockheed is this instrumentation van. The unit accepts data 
derived from the altitude chamber, from the medical vans, or from the 
satellite receiving station and converts it into forms suitable for study 
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Testing Materials Committees on Electri- 
cal Insulating Materials and on Plastics, 
has recommended the use of the rad as a 
national standard unit for reporting radia- 
tion dose. The rad, which represents 100 
ergs of energy absorbed per gram of mate- 
rial, is independent of the kind of ioniz- 
ing radiation (X rays, gamma rays, beta 
rays, neutrons, etc.) as well as of the type 
of material being irradiated. In this re- 
spect, the rad differs from most other 
units currently in use for measuring radia- 
tion intensity and radiation effects. For 
example, the well-known roentgen unit 
applies only to X and gamma radiation 
absorbed by air. 

In order to use the roentgen as a unit 
for measuring exposure to radiation of 
materials or tissues other than air, it has 
been found expedient to use a modified 
unit such as the rep (roentgen equiva- 
lent physical). The rep was originally de- 
fined as the dose of any nuclear or ionizing 
radiation resulting in the absorption of 
93 ergs per gram of tissue. The energy 
equivalent of the rep has been changed 
in recent years to 98 ergs per gram because 
of more accurate measurements. 

In recommending the use of the rad as 
the standard radiation dose unit, the 
committee is recognizing what was ex- 
pected in 1953 by the International Com- 
mission on Radiographic Units when it 
adopted the rad as a new unit of absorbed 
radiation dose. It was expected then that 
the rad would eventually supersede the 
rep which has been widely used in report- 
ing radiation dosage. This action of the 
committee to recommend a national stand- 
ard unit, if widely followed, will improve 
communications among those reporting 
results of experiments on radiation effects. 


Report on 
CIE Brussels Session 


The 4th Session of the Commission In- 
ternationale de L’Eclairage (CIE) was held 
in Brussels, Belgium, June 15-24, 1959. 
More than 500 delegates from 24 countries, 
including 52 delegates from the United 
States, attended the Session. New officers 
were elected to serve for the 4-year period 
ending in 1963, when the 15th Session of 
the CIE will be held in Vienna, Austria. 
The new officers are as follows: Ivar 
Folcker (Sweden), president; A. A. Brain- 
erd (United States), vice-president; R. 
Deaglio (Italy), vice-president; L. Fink 
(Austria), vice-president; L. Schneider 
(Germany), vice-president; W. W. E. Von 
Hemert (Netherlands), treasurer; and Y. 
LeGrand (France), secretary. 

The results of the work transacted and 
reported upon at the technical meetings 
and the papers which were presented, as 
well as the discussions thereon, will be 
published in a Proceedings which will be 
available early in 1960. 

Several technical Recommendations were 
tentatively approved. These become effec- 
tive 6 months after their tentative ap- 
proval unless objection is entered by any 
National Committee. Anyone desiring to 
comment on or object to any of these 
Recommendations should communicate 
with L. E. Barbrow, Secretary of the U. S. 
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National Committee, CIE, National Bu- 
reau of Standards, Washington 25, D. C. 
The limiting date for comments or objec- 
tions is October 1, 1959. 

A limited number of copies of the 
document which includes the tentatively 
approved Recommendations is available 
from Mr. Barbrow, as is a complete list of 
the papers and technical committee reports 
presented at Brussels, and preprints of 
those documents at a nominal price. 

Recommendations were made on the 
subjects which follow. (E Committees are 
Committees of Experts and § Committees 
are Secretariat Reporting Committees.) 


Committee S-1.2, Measurement of Light 

Committee E-1.3.1. Colorimetry 

Committee S-1.4.1. Photopic and Scotopic 
Vision 

Committee S-2.1.1. Sources of Visible 
Radiation 

Committee S-3.1.5. Mine Lighting 

Committee S-3.3.2.2. Lighting for Trans- 
port other than Automobile and Air 


Committee E-1.1, Vocabulary, reported 
that it had recently published Vol. II of 
the International Lighting Vocabulary. 
Vol. II gives, for each term defined in 
Vol. I, the equivalent term in French, 
English, German, Danish, Dutch, Italian, 
Polish, Russian, Spanish, and Swedish. 
Copies of Vol. I and Vol. II are available 
from L. E. Barbrow, at the previously 
mentioned address. 


TRIGA Reactor 
Installed in Belgian Congo 


The atomic age came to the Belgian 
Congo recently with the formal dedica- 
tion of a Trica research reactor which 
was placed in operation at the University 
of Lovanium, atop Mount Amba, 15 miles 
south of Leopoldville on the Congo River. 
It is the first atomic reactor to be installed 
and operated on the African continent. 

The Trica, conceived and produced by 
General Dynamics Corporation’s General 
Atomic Division, is the same reactor which 
was a feature attraction of the U. S. Gov- 
ernment’s technical exhibit at the Second 
International Conference on the Peaceful 
Uses of Atomic Energy at Geneva, Switzer- 
land, in 1958. Following the Conference, 
where the TRIGA was seen in operation by 
thousands of scientific delegates and other 
visitors, the reactor was acquired by the 
University of Lovanium and shipped there 
from Switzerland for reassembly. 

The University of Lovanium Trica has 
a steady-state operation power level of 
10 to 30 kw and can be operated intermit- 
tently at power levels up to 100 kw. The 
reactor is distinguished by its great degree 
of inherent safety, its simplicity and ver 
satility, and its ability to provide a large 
variety of medium and short-lived radio- 
isotopes of useful specific activity for use 
in the University’s medical and science 
courses and for agricultural research. It 
will serve as an important tool in activa- 
tion analysis, in physical chemistry work, 
and radiobiology. 

The complete inherent safety of the 
Trica was conclusively verified in recent 
tests conducted with the prototype Trica 
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at the company’s John Jay Hopkins Lab- 
oratory for Pure and Applied Science in 
San Diego, Calif. These tests established 
that, even when great amounts of excess 
reactivity are inserted, the power level 
rise is held at a safe level by the prompt 
negative temperature coefficient of TRiGa’s 
unique fuel elements. This self-controlling 
safety feature is due to the use of new 
fuel-moderator elements invented by the 
company. The elements are a solid ho- 
mogeneous fuel-moderator alloy of urani- 
um-virconium hydride, clad in aluminum. 


NEW BOOKS 


The following new beoks are among these 
recently received at the Engineering Societies 
Library. Unless otherwise specified, books listed 
have been presented by the publishers. The 
Insti no ponsibili for state- 
ments made in the fellowing summaries, infer- 
mation for which is taken from the prefaces 
of the books in question. 





AMENAGEMENTS HYDROELECTRIQUES. 
By R. Ginocchio. Editions Eyrolles, Paris, 
France, 1959. 480 pages, 644 by 942 inches, pa- 
per. 3,500 fr. Following a discussion of hydro- 
electric equipment within its historical and 
geographical framework, the author examines 
the fundamental principles of hydroelectric 
structures; the various types of dams; related 
structures (spillways, gates, conduits, intakes); 
and turbines and pumps. An appendix dis- 
cusses the use of scale models in the determi- 
nation of experimental values and the factors 
that influence the magnitude of these values. 


ANALYSIS OF LINEAR SYSTEMS. By D. K. 
Cheng. Addison-Wesley Publishing Company, 
Inc., Reading, Mass., 1959. 431 pages, 644 by 
9% inches, bound. $8.50. The book is a de- 
tailed presentation of the two essential steps 
involved in the analysis of a linear physical 
system: the setting up of the mathematical 
equations that describe the system in accord- 
ance with physical laws, and the solution of 
these equations subject to appropriate initial 
or boundary conditions. In the formulation 
of the equations that describe a physical sys- 
tem, emphasis is placed upon electric cir- 
cuits. To deal with systems other than elec- 
tric, a chapter on analogous systems is in- 
cluded which treats in detail methods for 
drawing electric circuits analogous to linear 
mechanical and electromechanical circuits. The 
Laplace transform method of solving linear 
differential and integrodifferential equations 
is stressed. 


ANNUAL REVIEW OF NUCLEAR SCIENCE, 
Volume 8. Edited by Emilio Segré and others. 
Annual Reviews, Inc., Palo Alto, Calif., 1958. 
417 pages, 6 by 9 inches, bound, $7. This col- 
lection of papers surveys recent developments 
within the field of nuclear science. Such topics 
are covered as invariance principles of nuclear 
physics, the optical wall wr hyperfragments, 
antinucleous, gamma-ray spectroscopy by direct 
crystal diffraction, primary cosmic radiation, 
radioactivity of the atmosphere and hydro- 
sphere, geochronology by radioactive decay, 
nuclear astrophysics, cellular radiobiology, and 
information theory in radiobiology. 


AM APPROACH ro ELECTRICAL 
SCIENCE. By H. G. Booker. McGraw-Hill 
Book Company, Inc., 330 W. 42nd St., New 
York 36, N. Y., 1959. 826 pages, 644 by 9% 
inches, bound. $9.50. The book presents an 
integrated approach to electricity and mag- 
netism combining the best methods of elec- 
trical engineering, physics, and mathematics. 
Three broad areas are covered and discussed 
in detail: electric networks involving any com- 
bination of inductors, capacitors, resistors, and 
vacuum tubes; transmission lines; and electro- 
magnetic theory. A distinction between circuit 
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theory and field theory is avoided, and an 
effort is made to use mathematics as a vehicle 
of thought rather than as a tool. Over 600 
problems are included. 


AUTOMATION AND SOCIETY. Edited by 
H. B. Jacobson and J. 8. Roucek. Philosophi- 
cal Library, Inc., 15 E. 40th St., New York 
16, N. Y., 1959. 553 pages, 6 by 84% inches, 
bound. $10. Various aspects of automation are 
reviewed in this collection of papers which 
examine the present and potential impact of 
automation on society. Topics presented in- 
clude the evolution of automation; its applica- 
tion to critical industries in the American 
economy; the challenges of automation; and 
the problems it raises in the areas of educa- 
tion, leisure, politics, and business and public 
administration. The final paper by two Soviet 
authors gives a picture of automation in the 
USSR. A glossary of automation terms and 37 
short case histories are also included. 


CIRCUIT THEORY OF LINEAR NOISY 
NETWORKS. By H. A. Haus and R. B. Adler. 
John Wiley & Sons, Inc., 440 Fourth Aye., New 
York 16, N. Y., 1959. 79 pages, 6 by 9% inches, 
bound. $5. The book discusses a method of 
determining the single-frequency noise per- 
formance of an amplifier and its optimization. 
The properties of linear noisy networks that 
are invariant under lossless network trans- 
formations are analyzed. These invariants are 
determined for multiterminal-pair networks, 
and their physical interpretations in terms of 
a generalized “available power’ are presented. 
The invariants are then considered for the 
special case of a linear 2-terminal-pair am- 
lifier, and are shown to establish a lower 
Fimit on its noise performance. Various ways 
of achieving this limit are — for all 
classes of amplifiers, including those with 
negative resistance. 


CONTROL ENGINEERING. By G. J; 
Murphy. D. Van Nostrand Company, Inc., | 
Alexander St., Princeton, N. J., 1959. 385 pages, 
6 by 9% inches, bound. $7.50. Modern auto- 
matic control theory is covered at an inter- 
mediate level. Following a discussion of time 
response, including a development of Laplace 
transformations, the characteristics of a large 
number of control-system components are de- 
scribed, and design in the complex domain is 
covered. The use of frequency-response tech- 
niques, a complete treatment of a-c carrier 
systems, and the analysis of systems with time 
lag are presented, followed by sampled-data 
systems and the statistical analysis of linear 
control systems. Concluding sections deal with 
nonlinear control theory and the use of de- 
scribing functions and the phase plane. 


ELECTRICAL MEASUREMENT ANALYSIS. 
By Ernest Frank. McGraw-Hill Book Company, 
Inc., 330 W. 42nd St., New York 36, N. Y., 
1959. 443 pages, 64% by 9% inches, bound. 
$8.75. The analytical solution of problems 
arising in electrical measurement is treated 
from the standpoint of basic concepts. Methods 
of measurement are classified in two major 
categories—null and deflection methods—and 
illustrations in each of these categories are 
developed with d-c and low-frequency areas, 
and include high- and low-precision methods, 
Electronic instruments are only touched upon, 
with the exception of the diode peak volt- 
meter. Particular attention is given to the 
concepts of measurement errors and their 
statistical treatment. 


ELECTRON PHYSICS AND TECHNOLOGY. 
By J. Thomson and E. B. Callick. The Mac- 
millan Company, 60 Fifth Ave., New York 11, 
N. Y., 1959. 527 pages, 5% by 8% inches, 
bound. $10. An integrated approach is given 
to the principles upon which modern electron 
physics is based, The authors discuss the 
phenomena associated with free and bound 
electrons at low and ultrahigh frequencies and 
with devices which operate by space-change 
variation. This is followed by a detailed 
description of microwave and special purpose 
tubes such as the magnetron, klystron, travel- 
ing-wave tube, cathode-ray and storage tubes, 
and switching and scaling tubes. Concludin 
sections deal with emitters, phosphors, an 
with materials and processes for tube con- 
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Library Services 


ENGINEERING Societies Library books 
may be borrowed by mail by AIEE mem- 
bers for a small handling charge. The Li- 
brary also prepares bibliographies, main- 
tains search and translation services, and 
can supply a photoprint or a microfilm 
copy of any item in its collection. Address 
inquiries to R. H. Phelps, Director, En- 
progam. Societies Library, 29 W. 39 St., 
New York 18, N. Y. 











struction, vacuum technology, and semicon- 
ductors. 


ELECTRONIQUE GENERALE. By A. Blanc- 
Lapierre and others. Second edition. Editions 
Eyrolles, Paris, France, 1959. 504 pages, 644 by 
92 inches, paper. 6,700 fr. The first part of 
this comprehensive presentation of the funda- 
mental physical laws underlying electronic de- 
vices deals with the electron and its electro- 
magnetic properties. The second part is con- 
cerned with electron emission and discusses 
vacuum techniques, electron theory of solids, 
thermionic emission, secondary emission, and 
photoelectricity. The concluding part deals 
with electron optics and such applications as 
electronic lens, electron microscope, microwave 
tubes, and particle accelerators. 


ENERGY FOR MAN. By Hans Thirring. In- 
diana University Press, Bloomington, Ind., 
1958. 409 pages, 542 by 812 inches, bound. 
$6.95. A long-range, nontechnical survey of the 
production of energy for man’s use and the 
problems arising from the ever-increasing need 
for power in our technological civilization. 
The author discusses the major prime movers 
for power generation and the fuels involved; 
in addition, he considers solar energy, atomic 
energy and nuclear reactors, thermonuclear 
reactions, and heat pumps, with very brief 
mention of wind, tidal, and geothermal power. 


EXPERIMENTAL MUSIC. By L. A. Hiller, 
Jr., and L. M. Isaacson. McGraw-Hill Book 
Company, Inc., 330 W. 42nd Street, New York 
36, N. Y., 1959. 197 pages, 64% by 9% inches, 
bound. $6. The techniques used to produce 
music by means of electronic automatic high- 
speed digital computers are presented. Begin- 
ning with a brief discussion of information 
theory, the theoretical basis of the experi- 
mental methods used are established. This is 
followed by a description of how modern 
computers operate, and of the mathematical 
methods ond to set up the problem of generat- 
ing computer music. Detailed descriptions of 
the experimental techniques and results are 
given, and the programming techniques for the 
various musical problems studied are reviewed. 


FEEDBACK CONTROL SYSTEMS. By J-C 
Gille and others. McGraw-Hill Book Company, 
Inc., 380 W. 42nd St., New York 36, N. Y., 
1959. 793 pages, 64% by 9% inches, bound. 
$16.50. This synthesis of the field of servo- 
mechanisms combines in a single volume a 
description of the over-all theory, both linear 
and nonlinear, and of the components used. 
The subject matter included falls into two 
categories, the first constituting a textbook on 
the basic theory of servomechanisms, and the 
second dealing with additional data on par- 
ticular and more advanced methods. Special 
topics discussed are structural _ stability, 
transient response of servo with any nonlinear 
component, stability of nonlinear systems on 
the verge of instability, forced oscillations of 
nonlinear servos, Liapunov’s direct method, 
and describing function with statistical input. 


FUNDAMENTALS OF ELECTRICAL EN- 
GINEERING. By F. H. Pumphrey. Second edi- 
tion. Prentice-Hall, Inc., 70 Fifth Ave., New 
York 11, N. Y., 1959. 534 pages, 642 by 9% 
inches, bound. $8.50. Following a thorough 
study of a-c and d-c circuits, the book covers 
transformers, electric motors and generators, 
d-c machines, a-c synchronous machines, 
power rectifiers, feedback control, electron 
tubes and amplifiers, oscillators, industrial in- 
strumentation, and heating and welding. Ad- 
ditional and new material has been added in 
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this edition on transistors, magnetic amplifiers, 
d-c machine amplifiers, and ing units. 





HOCHSPANNUNGSTECHNIK. Band I, Teil 
1, Gasentladungen, 298 pages, 17 DM; Band I, 
Teil 2, Hoch P g ,» Hochspan- 
nungslaboratorien, 259 pages, 20 DM; Band II, 
Isolatoren und Isolierungen, 384 om 25.80 
DM. Edited by L. I. Sirotinski. VEB Verlag 
Technik, Berlin, Germany, 1955-58. 6% by 
9% inches, bound. This is a German transla- 
tion of a comprehensive Russian work on high- 
voltage technology. The three books deal 
respectively with the following aspects: Vol. 
I, Part 1—Gas discharges, covering ionization 
phenomena, discharges in various electrical 
fields, channel discharge, duration, breakdown 
voltage, lightning, and corona phenomena. 
Vol. I, Part 2—High-voltage measurements of 
all kinds, including surge voltages. Vol. Il— 
Insulators and insulation for high-voltage 
cables, condensers, transformers, and other 
electrical equipment, including the pretesting 
of insulation. 





INTRODUCTION TO ELECTRONIC ANA- 
LOG COMPUTERS. By J. N. Warfield. Pren- 
tice-Hali, Inc., 70 Fifth Ave., New York II, 
N. Y., 1959. 175 pages, 6 by 9% inches, bound. 
$6. The basic elements of the analog and 
digital computer are covered with regard to 
differences and similarities as well as their 
applications. The author then reviews differ- 
ential equations, classifies engineering prob- 
lems, and indicates how they can be solved by 
electronic means. This is followed by sections 
on time and amplitude scaling, simulation of 
physical systems, problems of stability and 
sensitivity, generation techniques, and methods 
of checking analog computer results. The 
topological aspects of analog computers are 
stressed through the use of signal flow graphs. 


LINEAR NETWORK ANALYSIS. By Sun- 
daram Seshu and Norman Balabanian. John 
Wiley & Sons, Inc., 440 Fourth Ave., New 
York 16, N. Y., 1959. 571 pages, 6 by 9% 
inches, bound. $11.75. The foundations of 
network theory are developed in relation to 
steady-state and transient responses, time and 
frequency responses, and analysis and syn- 
thesis. Starting with basic fundamentals, the 
authors continue with network synthesis, 
realizability conditions, and feedback and con- 
trol systems. Specific aspects discussed include 
computation of network functions from any 
given real part, magnitude, or angle; integral 
relationships between real and imaginary 
parts; method of computing steady-state re- 
sponse for periodic driving functions; general 
treatment of classical filter theory; and signal 
flow graphs from the point of view of directed 
graph theory. 


LINGUISTIC AND ENGINEERING 
STUDIES IN THE AUTOMATIC TRANSLA- 
TION OF SCIENTIFIC RUSSIAN INTO 
ENGLISH. Published by The University 
of Washington Press, Seattle 5, Wash., 1959. 
Various pagings, 842 by 11 inches, paper. $10. 
The volume reports on research done in the 
field of automatic language translation of 
scientific Russian into English. An extensive 
linguistic study of Russian literature was 
made in about 40 scientific fields and resulted 
in the development of an operational lexicon 
of about 14,000 semantic units. This lexicon 
was prepared for use in a photoscopic memory 
device and trans!ation system developed by the 
International Telemeter Corporation. Part one 
is concerned with the linguistic analysis of 
the problem; part two is concerned with the 
engineering analysis. 


THE MANY BODY PROBLEM. Published by 
John Wiley & Sons, Inc., 440 Fourth Ave., 
New York 16, N. Y., 1959. 675 pages, 84% by 
104% inches, bound. $15. Papers presented at 
the School of Theoretical Physics of the Uni- 
versity of Grenoble discuss the perturbation 
theory of many Fermion systems; nuclear 
structure; many body systems; nuclear matter; 
collective and spurious degrees of freedom in 
nuclear models; the Bogoliubov canonical 
method and its application to nuclei; elec- 
trons, plasmons, and oe superconduc- 
tivity; and the hard-sphere Bose gas and the 
method of pseudopotentials. 


ELECTRICAL ENGINEERING 





THE MEASUREMENT OF POWER SPEC- 
TRA. By R. B. Blackman and J. W. Tukey. 
Dover Publication, Inc., 180 Varick St., New 
York 14, N. Y., 1958. 190 pages, 544 by 8 
inches, paper. $1 85. This review of power 

tra analysis is designed for communica- 
tions engineers, digital computer designers, and 
statisticians. The book is divided into two 
parts, the first dealing with the broad aspects 
of the subject, and the second with certain 
details and derivations. Continuous records 
of finite length, equally spaced records, analy- 
sis, planning for measurement, and funda- 
mental Fourier techniques are discussed. The 
present edition is reprinted from the Bell Sys- 
tem Technical Journal with the addition of an 
index and a preface. 


MOLECULAR SCIENCE AND MOLECULAR 
ENGINEERING. By A. R. Von Hippel. John 
Wiley & Sons, Inc., 440 Fourth Ave., New 
York 16, N. Y., 1959. 446 pages, 8% by 11% 
inches, bound. ‘$18. 50. In this, the third and 
final volume in a series on modern materials 
research, the fundamental molecular proper- 
ties of matter and their applications derived 
by molecular strategy are presented. Begin- 
ning with atoms and molecules, it continues 
with the behavior of charge carriers in gases, 
the formation and structure of condensed 
systems, dipoles and their spontaneous align- 
ment in ferroelectrics and ferromagnetics, and 
ions and electrons in liquids and solids. Among 
the specific applications considered are gas- 
discharge and solid-state devices, the molecu- 
lar concepts producing masers and memory 
systems, transducers, transistors, parametric 
amplifiers, and ion-exchange resins. 


PRINCIPLES OF CIRCUIT SYNTHESIS. By 
E. S. Kuh and D. O. Pederson. McGraw-Hill 
Book Company, Inc., 330 W. 42nd St., New 
York 36, N. Y., 1959. 244 pages, 64% by 9% 
inches, bound. $8.50. The fundamental con- 
cepts of modern circuit synthesis are pre- 
sented. Beginning with a discussion of circuit 
synthesis in relation to typical communication 
and control systems, the authors continue with 
a discussion of the approximation problem 
and the basic concepts and techniques of net- 
work realization. Two basic synthesis pro- 
cedures are introduced. In the first proce- 
dure, a subdivision is made into the ap- 
proximation and the realization problems. fn 
the realization problem, emphasis is placed 
on the removal technique. In the second pro- 
cedure, basic configurations are cascaded on an 
image-matched basis. Illustrations and prob- 
lems are chosen from practical system applica- 
tions. 


RURAL ELECTRIFICATION. Volume III. 
Published by the United Nations, 1959. Dis- 
tributed in the United States by Columbia 
University Press, 2960 Broadway, New York 
27, N. Y. 176 pages, 8% by 11% inches, pa- 
per. $1.50. These papers are designed to make 
available to less industrialized areas the re- 
sults obtained in countries with experience in 
rural electrification. Among those topics dis- 
cussed are the link-up of low- and medium- 
capacity hydroelectric plants in local power 
networks, low- and medium-capacity thermal 
power plants, mechanized methods of construct- 
ing and assembling rural power stations, and 
methods adopted to prevent excess voltage of 
atmospheric origin. 


THE UPPER ATMOSPHERE. By H. S. W. 
Massey and R. L. F. Boyd. Philosophical Li- 
brary, Inc., 15 E. 40th St., New York 16, 
N. Y., 1959. 333 pages, 6 by 9% inches, bound. 
$17.50. An account of the phenomena of the 
upper atmosphere studied during the In- 
ternational Geophysical Year is given. Among 
the phenomena that receive attention are 
radio fadeout, radio absorption, night air- 
glow, auroras, meteors, cosmic rays, and the 
currents responsible for magnetic variations. 
The effects produced in the atmosphere by 
the sun, which include the ioniz regions 
important for long-distance radio transmissions, 
are described in relation to solar phenomena. 
Also described are the techniques used in 
investigating these phenomena such as sound 
and radio waves, spectroscopic devices, search- 
lights, balloons, and rockets and artificial 
satellites. Methods of finding the positions and 

is of rockets and satellites, and of in- 
terpreting their coded signals are explained. 
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TECHNICAL LITERATURE 


The following ly issued hnical litera- 
ture may be of interest to readers of Electrical 
Engineering. All inquiries should be addressed 
te the issuers. 





EJC SURVEY REPORT. A recently com- 
pleted survey by the Engineering ——- 
Commission of Engineers Joint Council (EJC) 
revealed that over 83%, of the estimated 39, 
engineering graduates “had completed plans for 
post-graduation activities a month before June 
graduation. Compared with the class of 1958 
(35,000 engineers), a greater proportion of the 
graduates in 1959 will pursue graduate studies; 
similarly, a greater portion accepted employ- 
ment. There was corresponding reduction in 
the proportion of those entering military 
service, and of those without immediate 
career opportunities. These results are based 
on data provided by deans of engineering and 
college placement officers of over 100 colleges 
in the country, concerning plans of over 18,000 
engineering graduates. The survey report may 
be obtained without charge from the En- 
gineering Manpower Commission, 29 W. 39 
St., New York 18, N. Y. 


A NOTATION SYSTEM “OR 
LITERATING TECHNICAL AND SCIEN- 
TIFIC TEXTS FOR USE IN DATA 
PROCESSING SYSTEMS. Prepared by S. M. 
Newman, R. W. Swanson, and Kenneth Knowl- 
ton, this report describes a special set of 
“symbols” or notation system which was de- 
vised by staff researchers of the U. S. Office 
of Research and Development of the Patent 
Office, and Massachusetts Institute of Tech- 
nology. The system, which is being used in 
language analysis programs and in research 
into rapid patent searching methods, is ac- 
tually a method by means of which the raw 
text of any ve can be translated into 
patterns of holes in a punched card or spots 
on a magnetic tape. It is specifically designed 
ped oon for the specialized letters, symbols, 

forms of type which are used in the texts 
of technical and scientific publications, par- 
ticularly patent texts. Instructions for pre- 
paring a punched card deck, outlines of the 
programs which are being written for the 
linguistic analyses, and samples of typical 
outputs of the program are also described in 
the report. The report, Patent Office R & D 
Report No. 15, is available from the Sales 
and Distribution Office, Rm. 6323, U. S. De- 
partment of Commerce, Washington 25, D. C., 
at 25¢. 


TRANS- 


THE USE OF Q EQUATIONS TO SOLVE 
COMPLEX ELECTRICAL NETWORKS. One 
of the most descriptive and useful concepts 
involved in selective network studies is the Q 
factor. These notes on the use of Q equations 
have been written by H. T. Fristoe to assist 
the student in his introduction to the con- 
cepts of selectivity and matching commonly 
used in the design of communication networks. 
Issued as Publication No. 105, the pamphlet 
may be obtained by writing Oklahoma State 
University, Engineering Experiment Station, 
Stillwater, Okla. Price is $2. 


INTERNATIONAL ELECTROTECHNI- 
CAL VOCABULARY, Group 70, Electro- 
biology. This expanded second edition was re- 
cently published by the International Electro- 
technical Commission (IEC), and contains 
about 110 terms and definitions in French and 
English, together with the equivalent terms 
in German, Spanish, Italian, Polish, and 
Swedish. There is an index for each of the 7 
languages. The terms and definitions are di- 
vided into five sections: general terms, biolo- 
gical terms, electrotherapeutic terms, current 
terms, and apparatus terms. IEC Publication 
50(70) is available at $2.40 a copy from the 
American Standards Association, PR Dept. 78, 
70 E. 45 St., New York 17, N. Y. The original 
1938 edition of the Electrotechnical Vocabu- 
lary is also available at $4.50 a copy. 


REPORT OF THE TELEVISION ALLO- 
CATIONS STUDY ORGANIZATION (TASO). 
This report is 731 pages long and includes the 
principal parts of the reports of the 6 TASO 
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panels, a 28-page summary of the material 
contained in the panel reports, and a large 
of material. A limited 
number of copies of the TASO Report is 
available at a cost of $10 each. Orders should 
be accompanied by a check made payable to 
TASO. Write to: G. R. Town, 104 Marston 
Hall, Iowa State University, Ames, Iowa. 





PROFESSIONAL ENGINEERS’ INCOME 
AND SALARY SURVEY, 1958. One of the 
features of this survey report, made by the Na- 
tional Society of Professional Engineers 
(NSPE), is a detailed analysis of salary trends 
recorded in the four surveys conducted since 
1952. Some of the major trends reported in 
the new survey: all segments of the pro- 
fession enjoyed further income gains between 
1956 and 1958, but engineers connected with 
the business sector experienced smaller rela- 
tive gains than those in other types of em- 
ployment; the gap between earnings in in- 
dustry, educational institutions, and the 
Federal Government was narrower in 1958 
than it had ever been before; although 
younger engineers continued to register salary 
increases, their gains were in line with those 
of the more experienced engineers, and not 
considerably higher, as was the case in the 
past. Copies of the 1958 Survey may be ob- 
tained from NSPE Headquarters, 2029 K St., 
N. W., Washington 6, D. C., at $1 (NSPE 
members) and $2 (nonmembers). 


MICROMINIATURIZATION. The volume 
reprints 23 technical papers that describe 
progress in electronic techniques, components, 
circuifs, and semiconductors, which were 
originally presented at the Diamond Ordnance 
Fuze Laboratories’ “Symposium on the Mi- 
crominiaturization of Electronic Assemblies.” 
The book is divided into six sections: com- 
ponents, techniques, circuits, semiconductors, 
missile systems, and microelectronics in in- 
dustry. The hardbound book, $11 plus 15¢ 
postage, is available from Hayden Book Com- 
pany, Inc. (2ad floor), 830 Third Ave., New 
York 22, N. Y. 


METALLIZING HANDBOOK. A new 
metallizing handbook, containing 345 pages of 
information, includes the latest developments 
in the spraying, in powder form, of high melt- 
ing point ceramics, such as alumina and zir- 
conia, and _ hard-facing alloys including 
tungsten carbide. Profusely illustrated, the 
handbook deals extensively with new auto- 
mated spraying equipment, electronically con- 
trolled, for high-speed production-line spraying 
as well as with powder spraying, brazing, and 
soldering, and many other miscellaneous metal- 
lizing applications. Clothbound, the book is 
$5, and may be ordered from Metallizing En- 
gineering Co., Inc., 1101 Prospect Ave., West- 
bury, L. L., N. Y. 


PROCEEDINGS OF THE FIRST SYM- 
POSIUM ON ELECTRON BEAM MELTING. 
The 100-page transcript of this symposium 
held in Boston, Mass., March 1959, includes 
15 teehnical pars pers from leading United 
States industrial, educational, and research in- 
stitutions as well as summaries of 12 papers 
presented at a similar symposium held in 
England a few days before the Boston sym- 
posium. More than 60 photographs, diagrams, 
graphs, electrical schematics, and tables of 
data illustrate equipment used and results 
obtained. References and bibliographies are 
provided. The Proceedings are available at 
$1.50 per copy from Alloyd Research Corp., 
202 Arsenal St., Watertown 72, Mass. 


OTS REPORTS. A new Catalog of Techni- 
cal Reports, CTR-371, “Computers, 1937-58,” 
10¢, lists all reports in the field of computers 
available to the public from the collection of 
the Office of Technical Services (OTS). A re- 
vision of the 1957 “Environmental Require- 
ments Guide for Electronic Component Parts,” 
published by the U. S. Department of De 
fense for use by Armed Forces technologists, 
is listed as PB 131423R, 50¢, and has been re- 
leased to the public through the OTS. Techni- 
cal pa «A and discussions of an Air Research 
and Ce d Symposium on 
Materials for Space Vehicles and Propulsion 
Systems has been released for public sale as 
PB 151627. It contains 502 pages, and its price 
is $7. All three of these reports _— Aes or- 
dered from OTS, U. S.  cpeagpia 
merce, Washington 25, D 
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Dept. 501, 


ELECTRICAL INSULATION COMMITTEE 


. N. Mathes, Chairman; General Electric Co., 
General Engineering Laboratory, Schenec- 


taly 5, N. Y 


Rochester, 


J. G. 


M. Rubinoff 


American Standards 


Council 


E. B. Paxton (12/31/59) 
W. A. Lewis (12/31/60) 
J. P. Jordan (12/31/61) 


(Alt) (12/31/59) 


Brooklyn, N. Y. 


T. M. Linville (7/1/62) 


Philadelphia, Pa. 


(3-year terms) 


Association, 


Schenectady, N. Y. 
Chicago, Il. 
Metuchen, N. J. E. 


Schenectady, N. Y. 


Society of Plastics Engineers 


Standards 


A. G. Payne (12/31/59) 


Springfield, Mass. 


World Power Conference, United States Na- 
tional Committee, (l-year term) 


. Pollard (8/1/60) 


New York, N. Y. 





District Executive Committees 





District 


Chairman 
(Vice-President, 
AIEE) 


Secretary 
(District Secetary) 


Chairman, District 
Committee on 
Student Activities 


District 
Representative 
of Membership 

Committee 


District 
Representative 
of Sections 
Committee 


Distriet 
Representative of 
Technical Operations 
Department 





Empire........- L. C. 


Middle Eastern. . 


Holmes, Strom- 

Carlson Co., 
1400 N. Goodman 
St., Rochester 9, 
N.Y 


D. L. Greene, Gilbert . 


525 
Ave., 


Associates, 
Lancaster 
Reading, Pa. 


Inc., 


Metropolitan....J. R. Kerner, West- 


New York 


South East...... 


inghouse Electric 
Corp., 40 Wall St., 
New York 5, N. Y. 


J. W. Davis, Southern. 


" Bell Tel. & Tel. Co., 


Great Lakes 


North Central...M. 


SEPTEMBER 1959 


Room 540, Hurt 
Bldg, P. O. Box 
2211, Atlanta 1, Ga. 


R. B. Gear, Common- 


wealth Edison Co., 
72 West Adams St., 
Chicago 90, Ill. 


Electric Branch, U. 
Ss. B. R., Denver 
Federal Ctr., Den- 
ver, Colo. 


H. Kight, Chief, . 


. .C, E. Gaylord, New 
York Telephone 
Co., Central Ter- 

minal, Buffalo 12, 

f. ¥ 


r 


.F. S. Fehr, Metro- 
politan Edison 
Co., Reading, Pa. 


a fon 

Manhattan Col- 
lege, 4313 Man- 
hattan Parkway at 
242nd St., New 
York, N. Y. 
.E. G. Riley, 
Graw-Edison Co., 
361 E. Paces Ferry 
Rd., N. E., At- 
lanta, Ga. 


..F. W. Bush, Aliis-. 


Chalmers Mfg. 
Co., Milwaukee I, 
Wis. 


. -ome * 
Dept. 
Engg., 
University, 
ver, Colo. 


Elec. 
Denver 
Den- 


of 


Officers, Departments, and 


) ae 


Mc-. 


Wheeler, . 


.-E. V. Kosso, Dept. 
of Elec. Engg., 
Syracuse Univer- 
sity, Syracuse, 


HH. MM. 
_ Dept. of Elec. 
ingg., Princeton 
University, Prince- 
ton, N. 


-R. R. Meola, Dept.. 


of Elec. 
Newark College 
of Engineering, 
Newark, N. J. 


Engg., 


a W. 
Dept. of Elec. 
Engg., North Car- 
olina State Col.. 
Raleigh, N. C. 

.S. Freeman, 
Dept. of 
Engg., Purdue 
University, W. La- 
fayette, Ind. 


of Elec. Engg., 
Denver Univer- 
sity, Denver, Colo. 


R E 


Chandler, . 


.W. 


Winkler,. .B 
a 


el” 


.A. E. Paige, Dept.. 


IBM Corporation, 
Dept. 441, Route 
17C, Glendale 
Drive, Endicott, 
Ms Te 


.E. T. Loane, Ches-. 


apeake & Potomac 
Telephone Co. of 
Maryland, 320 St. 
Paul Pl. Balti- 
more 2, Md. 

G. 
Westinghouse 
Electric Corp., 40 
Wall St., New 
York 5, N. Y¥. 


Westinghouse 
Electric Corp., 
Box 1399, Char- 
lotte 1, N. C. 
Western Electric 
Co., Inc., Haw- 
thorne Station, 
Chicago 23, Ill. 


-H. G. Hally, Iowa. 


Power & Light 
Co., 823 Walnut 
St., Des Moines, 
lowa 


Markle,..L. F. 


-W. 


Cheney,. .W. A. 


Vv. Martin,. .R H. 


Hayworth,. 


.H. C. Brem, Allis-. 


-M. 


. Lewis, Gen-.. 
eral Electric Co., 
I River Road, 
Schenectady 5, N. 
z. 


W. Middleton,. 
Bell Telephone 
Co. of Pa., 210 
Pine St., Harris- 
burg, Pa. 


Clark, 
American Tel. & 
Tel. Co., 195 
Broadway, New 
York, N. Y. 


F Stevens, . 
Florida Pr. & Lt. 
Co., Miami, Fla. 


Chalmers Mfg. 
Co., Milwaukee, 
Wis. 


Mattison, Ne-. 
braska Public Pr. 
System, Colum- 
bus, Nebr. 
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R. L, 


J. D. Stickler, Gen- 
eral Electric Co., 
625 Delaware 
Ave., P. O. Box 
2021, Buffalo 3, 
N. ¥. 

Halberstadt, 
Bell Telephone 
Co. of Pa., 1500 
Widener Bldg., 
Philadelphia, Pa. 


WwW. FT. Rea, 
Tel. Labs., Mur- 
ray Hill, N. J. 


.L. C. Moore, West- 


inghouse Electric 
Corp., Box 4808. 
Atlanta, Ga. 


.G. L. Welch, West- 


inghouse Electric 
Corp., Merchan- 
dise Mart Plaza, 
Chicago 54, Il. 


.W. L. Kelly, Gen- 


eral Electric Co., 
650 17th St., Den- 
ver, Colo. 
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Southwest ..,...I. T. Monseth, West-..O. T. Farry, Wag-..P. E. Pfeiffer, Elec...W. C. Fowler, San-..H. R. Vaughn,..J. K. Howell, 
inghouse Electric ner Electric Corp., Engg. Dept., Rice gamo Electric Co., Westinghouse Westinghouse 
Corp., 411 N. 7th 6400 Plymouth Institute, Houston 2424 Colonial Electric Corp., Electric Corp., 
St., St. Louis 1, Mo. Ave., St. Louis, 1, Tex. Parkway, Fort 101 W. 11 St., 411 N. 7th St., Se. 

Mo. Worth 9, Tex. Kansas City 6, Mo. _Louis 1, Mo. 

Pacific..........G. T. Harness, San,.E. D. Barcus, Pa-..J. A. Peterson,..W. E. MacMorran,..W. Ridgway, Gen-..C. A. Wells, Pa- 
Fernando Valley cific Tel. & Tel. Dept. of Elec, Mountain States eral Electric Co., cific Tel. & Tel. 
State College, 18111 Co., 747 S. Olive Engg., University Tel. & Tel. Co., 235 Montgomery Co., 740 South 
Nordhoft St., St., Rm. 202, Los of Santa Clara, 16 W. McDowell  St., San Francisco, Olive St., Los 
Northridge, Calif. Angeles 55, Calif. Santa Clara, Calif. Rd., Phoenix, Ariz. Calif. Angeles 55, Calif. 

North West . M. Nelson, Light-..A. W. Moody, Gen-..S. A. Stone, Dept...L. C. Ford, Gen-..M. M. Ewell,..W. J. Dowis, Gen- 
ing Dept., City of eral Electric Co., of Elec. Engg., eral Electric Co., Westinghouse eral Electric Co., 
Seattle, 1015 $rd P. O. Box 1858, Oregon State Col- S. 162 Post St., Electric Corp., 1603 Judson Ave.. 
Ave., Seattle 4, Seattle 11, Wash lege, Corvallis, Spokane, Wash 309 S. W. 6th Richland, Wash. 
Wash. Oreg. Ave., Portland 4, 

Oreg. 

Canada. . Rene Dupuis, eens «Fe A. Boyd, Que-..Maurice Boisvert,..Cc. R. Thornton,..R. J. Brown, Mo-..F. L. French, 
Hydro - Electric _ bec Hydro-Elec- Dept. of Elec. Canadian Line _loney Electric Co., Aluminum Union 
Comm., 107 Craig tric Comm., 107  Engg., Laval Uni- Materials, 168 213 Sterling Rd., Ltd., Sun Life 
St.. W., Montreal, Craig St., W., versity, Quebec, Charlotte St., Ot- Toronto, Ont. Bidg., Montreal, 
Que. Montreal, Que. Que. tawa, Ont. Que. 


East Central....A. W. Rauth, Con-..C.  V. Carlson,..C. F. Evert, Dept...W. E. Wier, West-..R. E. Klokow, 2464..J. J. Fredrickson, 
sumers Power Co., Ohio Bell Tele- of Elec. Engg., inghouse Electric Ww. Elm St., General Electric 
Trail & Jackson Sts., yhone Co,, 221 N. University of Cin- Corp., Lima, Ohio Lima, Ohio Co., 120 Ww 
Jackson, Mich front St., Rm. cinnati, Cincin- Michigan Ave., 
102, Columbus, nati, Ohio Jackson, Mich. 
Ohio 


North Eastern...F. §. Bacon, Jr.,..L. J. Weed, Boston..D. E. Higginboth-..B. A. Cogbill, Gen-..R. W. Hunt, Pub-..D. Cc. Switzer, 
P. O. Box 58, Win- Edison Co., 1165 am, Dept. of eral Electric Co., lic Service Co. of Hartford Electric 
chester, Mass. Massachusetts Elec, Engg., Tufts 100 Woodlawn New Hampshire, Light Co., 266 
Ave., Dorchester University, Med- Ave., Pittsfield, Keene, N. H Pearl St., Hart- 
25, Mass. ford, Mass. Mass. ford, Conn. 
South Central...C. P. Knost, Moloney..M. L. MHurstell,..W. F. Gray, Dept...W. A. Criley, Van-..W.  C. Burnett,..W. J. Miller, Dept 
Electric Co., 4018 New Orleans Pub- of Elec. Engg., derbilt University, Southern Bell of Elec. Engg.. 
Thalia St., New lic Service, 317 University of Ala- Box 1588, Station Ted. & Tel. Co., University of Ala 
Orleans 25, La. Raronne St., New bama, University, B, Nashville 4, 1706 2nd Ave., bama, University, 
Orleans, La. Ala. Tenn. N., Birmingham, Ala. 
Ala. 
Allegheny-......W. H. Chase, Ohio. .K L. Wheeler,..R. CC. Gorham,..O. C. Zingrebe, O...R. H. Hivley, Ap-..R. N. Wagner, 
Ohio Valley Bell Telephone Co., Cleveland Elec. Dept. of Elec. C. Zingrebe Co., palachian Pr. Co., Aluminum Co. of 
750 Huron’ Road, Illum. Co., 55 Engg., University 5700 Ridge Rd., Charleston, Ww America, 1501 
Cleveland 15, Ohio Public Square, of Pittsburgh, Cleveland, Ohio Va. Alcoa Bidg., Pitts- 
Cleveland 1, Ohio Pittsburgh, Pa. burgh 19, Pa. 





Section Officers 





Name District When Chairman Secretary Secretary's Address 
Organized 








Akron 12, '20 Moore 658 Arbutus Ct., Akron 7, Ohio 
Alabama $ F 2. ja . KE. Straley .... General Electric Co., Box 2602, Birmingham, 
Ala. 
Arizona ar. a , . B. Johnson Westinghouse Electric Corp., P. O. Box 6144, 
Phoenix, Ariz 
K. J. Poole . Davenport Bell Telephone Co., 900 W. 5 St., Little Rock, 
Ark. 
M. G. Alderink . Ledyard Westinghouse Electric Corp., 408 Bradley Bldg., 
Duluth 2, Minn. 
Baton Rouge .........15 > S24 E. R. Felton . . O. Bourque ........ Ethyl Corp., P. O. Box 341, Baton Rouge, La. 
Beaumont .. ; y -.++. E. A. Baumgartner .,...N. A. Lapham $049 Lay Ave., Groves, Texas 
Boston Riise see a a P. H. Ware ’. F. Burt ‘EGEA Service Corp., 10 Temple St., Cam- 
bridge 39, Mass. 
Hamman .....,...W. J. Spalding 767 E. Beech Rd., Alliance, Ohio 
. W. Griffith, Jr. .....F. R. Heintze Central Illinois Public Service Co., Illinois 
Bidg., Springfield, Il. 
Central Indiana ...... 5......Jz soit R. H. Jordan . S. English ..........5541 N. Drexel, Indianapolis, Ind. 
Chicago . $ ‘ : V. T. Larner Illinois Bell Telephone Co., 208 W. Washington 
St., Rm. 503, Chicago 6, Ill. 
Cincinnati orccoeJne p BBs eee G. A. Koehler . T. Tashjian 5125 Leona Dr., Cincinnati 38, Ohio 
leveland Sept. 27, ‘07 E. C. Barnes E. Caruso Cleveland Electric Illuminating Co., Box 5000, 
Cleveland, Ohio 
Columbus ............11......Mar 5  Eeeootrs E. O. Wolden . N. Curtis 1325 Haines Ave.. Columbus 12, Ohio 
Connecticut ; Api » “Bhascees Q. Q. Quinn . R. Shank Dunham Laboratory of Elec. Engg., Yale Uni- 
versity, New Haven, Conn. 
Corpus Christi ..... ere tay ..f soevee J. D. deSilva . H. Fisher 
Dayton caaeapens fume OF "SB ice nes C. A. Fisler ..R. M. Kyvik 259 Olentangy Dr. Dayton 31, Ohio 
Delaware Bay 2 sume 61, “OE... ccs R. J. Forman, Jr. . H. Lee... 703 Greenwood Rd., Wilmington 6, Del. 
Denver - ++. May : J. E. Martin . C. Livesay Colorado Central Power Co., 3470 S. Bway, 
Englewood, Colo. 
East Tennessee : . Sept » 36 F. Chambers » Atkinson ...2..6520. 958 Signal Rd., Signal Mountain, Tenn. 
El Paso 7 ..Ma , ‘40......H. A. Wilson, Jr. .. Backer U. S. Bureau of Reclamation, 211 U. S. Court 
House, El Paso, Texas 
Erie Site 3 . BS eee ae 
Florida West Coast ... re a R. E. Raymond Ulm fampa Electric Co., Tampa, Fla. 
Fort Wayne § : : y Seweess M. J. Carroccio J. Anderson, Jr. 5231 Riviera Dr., Fort Wayne, Ind. 
Georgia ......+. 4 F » J. L. Bodeker .. Curtis Westinghouse Electric Corp., P. O. Box 4808, 
Atlanta, Ga. 
Gulf Coast . { an, 22, '53......L. S. Grandy . W. Hager 15 N. Ann St., Mobile, Ala. 
Hamilton ‘ 9 CBrcesve Cc. F. B. Dover .. D. McConnell -Power Products Div., Canadian Westinghouse 
Co. Ltd., Hamilton, Ont. 
Hawaii eeeees ; : » % D. S. Bowman, Jr. ..... . E. Miller 1797 A Star Route, Kaneohe, Oahu, Hawaii 
Houston . "28......A. F. Williams .........W. T. Kittinger, Jr. ....6207 Overdale, Houston 17, Texas 
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Idaho ..... teseeeeeees . "57......W. B. Mitchell ........J. G. Hannum ........729 Braemere, Boise, Idaho 
Illinois Valley ........ -eeeesR. P. Johnson .........F. L. Jones 
owa .. Povcccces 29 P. M. Anderson ........C. B. Feilmann ........4101 Rose Hedge Dr., Des Moines, lowa 
Towa-Illinois ......... "54......L. L. Corbin ..........R. O. Lichtenstein .....Industrial Engineering Equipment Co., 122 E. 
4 St., Davenport, Iowa 
: . L. Cooney, Jr. ....... . E. Markle ..........1 Edgewood Rd., Vestal, N. Y. 
Jacksonville .......... ‘ ’ . J. Berry « Heim. 2. .ccs +++s-+-6620 New Castle Rd., Jacksonville, Fla. 
Johnstown ........... : , '55......J. F. Worden ..........P. Pasternak ..........Penmsylvania Electric Co., 222 Levergood St., 
Johnstown, Pa. 
Kansas City .......... ; . T. Tengdin ... ...General Electric Co., 106 W. 14 St., Kansas City 
5, Mo. 
Lehigh Valley ........ 5, . K. McDonald .......Pennsylvania Power & Light Co., 901 Hamilton 
St., Allentown, Pa. 
June ¥. G. H. Stearley « B. Ring, Je. scseass 2045 W. Wayne St., Lima, Ohio 
Siicnda May : F. Foulon .............L. L. Grandi .......... Dept. of Elec. Engg., University of California, 
Los Angeles 24, Calif. 
BB. asie’s Oct. 15, * B. Jenkins, Jr. ...... 220 N. 32 St., Louisville 12, Ky. 
. A. Pfuntmer ........General Electric Co., Rm. 368-ML, 40 Federal 
St., W. Lynn, Mass. 
Madison Jan. WRecdncs R. H. Balliette . Johnson 
Maine ... Tictncas W. W. Turner *, A. Smith ... New England Tel. & Tel. Co., Box 1317, Port- 
land, Maine 
Mansfield ae ae Cc. Curran » Ra Power Equipment Co., Galion, Ohio 
Maryland oc. 04 >. P. Stout /. A. Laning 
Memphis: ..ccecccscees 30 /. L. Wood, Jr. .......L. E. © Memphis Lt., Gas & Water Div., Box 388, 
Memphis, Tenn. 
Mexico ‘22 F. Aubert B. . es csccswse ‘ Emerson No. 118, Mexico 5, D.F., Mexico 
Miami Feb. 3, ‘49 ». F. MacNichol A. C. ; 3159 Commodore Plaza, Miami 33, Fla. 
‘ll . H. Schneider ., ; General Electric Co., 120 W. Michigan Ave, 
Jackson, Mich. 
fT, Tae 2. ccccecss. R. Allis-Chalmers Mfg. Co., 1126 S. 70 St., Milwau- 
kee 14, Wis. 
Minnesota eee . W. Ecker ... E. C. -+eee.-. Westinghouse Electric Corp., 2303 N. E. Ken- 
nedy, Minneapolis 18, Minn. 
Mississippi ........... ee June 28, ° J. D. Phillips ; 1038 Matthews, Jackson, Miss. 
PED oc dsisvacseaes Piri ons June 24, °% > R. Beitman 7 533 Park Lane, Billings, Mont. 
Montreal +» 16, "4 . E. .. Swif Canadian Hoosier Engrg. Co. Ltd., 340 Cremazie 
Bivd.. W., Montreal, Que. 
Nashville . 8 >a ae . Nashville Electric Service, 1214 Church St., Nash- 
ville 3, Tenn. 
Nebraska ° an. ar: . T. Bai . W. Shaw Omaha Public Power Dist., 4 Fl., Electric Bldg., 
Omaha, Nebr. 
New Hampshire jepe.. 3, - Jj. is ; Public Service Co. of N. H., 1087 Elm St., 
Manchester, N. H. 
New Orleans " ‘ J. A. Cronvich §. Cambias, Jr. ........ 1606 Chariton Dr., New Orleans, La. 
New York ec. "Is ). G. Vieth . B. Jordan Western Electric Co., Kearny, N. J. 
Niagara Frontier .... ‘eb. 7 . Fini b> Ge BEB os cserseesss 351 Okell St., Buffalo 20, N. Y. 
Niagara International S M. . R. Pfaff ...........St. Catherines Public Utilities Comm., St 
Catherines, Ont. 
North Carolina en. BB » J . K. Vance Western Electric Co., Lexington Rd. Plant, 
Dept. 7710, Winston-Salem, N. C. 
North Texas eee ‘ ee j. L. see ove M. EZ. Southwestern Bell Telephone Co., Telephone 
Bidg., Dallas 1, Texas 
Northeastern Michigan 11 oh. 2,7 . G. Rogers $20 E. Vienna St., Clio, Mich. 


Northeastern Wisconsin 5 m4 : cdedcvepewes OG, A; Lites Westinghouse Electric Corp., Box 206, Appleton, 
Wis. 
Northern New Mexico 7 jan. 3, 't . H. Hays . H. Pollard Westinghouse Electric Corp., Albuquerque, 
N. Mex. 
Ce GD Vivieccenssc 1 ee Feb. F =. R. Sullivan, Jr. ..... 117 Valparaiso Rd., Oak Ridge, Tenn. 
Ohio Valley 4 > BB, J. H. Reeves .R. W. Hinshaw 133 Kings Hwy., Huntington, W. Va. 
e . 8. Wyble . J. MeMains ........Southwestern Bell Tel. Co., 210 N.W. Sixth 
St., Oklahoma City 2, Okla. 
. P. Gaylard ; Ottawa Hydro-Electric Comm., Albion & 
Kitchener Rd., Ottawa, Ont. 
Panhandle Plains “ah 5. S. Rutledge hs . Evans Southwestern Public Service Co., Amarillo, 
Texas 
Philadelphia ‘eb. _ . S. Hewett ....W. O. Mascaro ........Atlantic Refining Co., 260 S. Broad St., Phil- 
adelphia 1, Pa. 
Pittsburgh «i $, i. For . F. Calvert Dept. of Elec. Engg., University of Pittsburgh, 
Pittsburgh, Pa. 
POD sin hdc cpscnis BG cuca Mar. 25, ’ ° . Church General Electric Co., Bldg. 16-302,100 Wood- 
‘ lawn Ave., Pittsfield, Mass. 
ee a 9......May oF oe , Pacific Tel. & Tel. Co., 509 S.W. Oak St., Port- 
land 4, Oreg. 
Providence ar. aS. . K. Andrews . L. Marshall 21 Weburn Rd., Rumford 16, R. 1. 
Richland me , '. J. Ferguson Rt. 1, Benton City, Wash. 
Ridgway - 26, "! ; ..H. C. Bicknell Elliott Co., Ridgway, Pa. 
Rochester a.) ee . L. Foote . W. McCarty Eastman Kodak Co., Kodak Park, Bldg. 23, 
Rochester 4, N. Y. 
Rock River Valley . . H. Shatswell, Jr. .... J. E. McAllister General Electric Co., 110 S. First St., Rockford, 
Til. 
Sacramento June 15, ° . E. Chester s OG. Edapeptele od lc icudadel 5310 Monterey Way, Sacramento, Calif. 
St. Louis » O le 5 Res Feewedediis C. H. Zurheide Smith-Hanlon-Zurheide-Levy, Inc., 4010 Lindell 
Bivd., St. Louis 8, Mo. 
St. Maurice Valley .... June ye > H. Cook .. E. Sorensen 2624 Marie Leneuf, Trois Rivieres, Que. 
San Diego Jan. 4 J. W. Crooks, Jr. ...... R. A. Kinslow 
San Francisco aC. e, . H. Miller . E. Grady ...........353 Sacramento St., San Francisco, Calif. 
Savannah i be OG » D. Anderson . B. Henley, Jr. ....... R. F. S. #6, Wymberly, Savannah, Ga. 
. C. White . J. W. Brown General Electric Co., | River Rd., Schenectady, 
N. ¥ 
>. D. Jorgensen .......S. J. McDermott Pacific Tel. & Tel. Co., 1327 Exchange Bldg., 
Seattle 4, Wash. 
. R. Specht . F. Barsun Westinghouse Electric Corp., 469 Sharpsville 
Ave., Sharon, Pa. 
Shreveport ... Ss . L. Gunn . C. Hengy ...George C. Hengy Co., 228 N. Market St., 
Shreveport La,. 
South Bend feb. 26, * . W. Comstock ....... E. LaSalle 4123 Sunset Pl., South Bend, Ind. 
South Carolina . ; ; *. J. Fishburne J. R. Dickson Westinghouse Electric Corp., Charleston, $. C. 
South Texas ae We H. Soderberg . L. Hancock 2619 W. 49 St., Austin, Texas 
GpORnNe: ceiicceccenii ‘eb. '13...+..W. A. Morgan .........H. E. Hattrup .........Electrical Engg. Dept., Univ. of Idaho, Moscow, 
Idaho 
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Springfield ......+..+-12......Jume 6 s0ce eds Whe RAM scecccccdcncets Me .eeeees33 Hanward Hill, E. Longmeadow, Mass. 
Susquehanna .ssececee Qevees a seeeeeW. W. Middleton ......K. M. Hammell .......Aircraft-Marine Prods., Inc., 2100 Paxton St., 
Harrisburg, Pa. 
Syracuse 5 - 1....--Aug. “ sees R. A. Nevin .....000++-E. G. Samolis .........Allis-Chalmers Mfg. Co., 472 S. Salina St., 
Syracuse, N. Y. , 
Toledo .sccccccccees Il..eee. June 8, -eeeesH. E. Kohler ..........L. E. Smith ...........2504 Aldringham Rd., Toledo 6, Ohio 
TOrOMntO cesses oo 10......5ept. 30, 08......V. B. Ross ...cccccecesG. M. Fraser ...00000..G. M. Fraser, Ltd., 1554 Yonge St., Toronto, 
Ont. 
Tulsa covvesOet, "37....-.J. C. Wells F. N. Wightman .. .... Westinghouse Electric Corp., 703 Enterprise 
Bidg., Tulsa, Okla. 
rrr ¥ ’. C. Bates >. R. Lufkin ..........Box 779, Salt Lake City, Utah 
: . C. A. Stewart .......E. A. Harvey .......... Federal Pacific Electric of Canada, 22 E. Stu 
Ave., Vancouver, B, C. 
P. J. Croft ......cc00.-F, J. Bennett .. B. C. Electric Co., Ltd., 820 Pandora Ave., 
Victoria, B. C. 
Virginia 9, ‘22 A. S. Hadfield Mrs. K. Joyner ........4403 Victoria Blvd., Hampton, Va. 
Virginia Mountain .... 4 June “OB. scce G. R. Meek G. C. Barnes, Jr. ....... Virginia Polytechnic Inst., Blacksburg, Va. 
i ee , eer W. M. E 1. L. Cooter .. Kurtz Rd., Box 184, Rt. 3, McLean, Va. 
West Michigan : " §. R. Van / rT W. Sherwood .. Consumers Power Co., 129-131 Pearl St., N. W., 
Grand Rapids 2, Mich. 
West Virginia coon Ape, 8 ‘“Bicconel. M, M. H. W. Illing .......Union Carbide Chem. Co., Bldg. 32, Rm. 625, 
South Charleston, W. Va. 
Wichita “i . Sept. o . H. Jenkins E. L. Cis Beech Aircraft Co., 9707 E. Central, Wichita, 
Kan. 
Worcester .. Feb os. . W. Smith «+.J. L. Kelley ... Westinghouse Electric Corp., 507 Main St., 
Worcester 8, Mass. 





Subsection Officers 





Name District Chairman Secretary Seeretary’s Address 








Adirondack (Schenectady Section) .... 1....J. D. Stac ; . Crai General Electric Co., Lower John St., Hudson 
Falls, NY. 
Alaska (Seattle Section) o....8. P. Lang >. F. Mi ine Material Industries, 4502 Lois Dr., An- 
chorage, Alaska 
Adantic City Division (Philadelphia 
Section) ‘is eid : 2 . C. R. Schulze J. Curran ..ccccccccess $18 45 Pl., Sea Isle City, N. J. 
Billings (Montana Section) . A. Lewis f. Dashen 802 Parkhill Dr., Billings, Mont. 
Binghamton Area (Ithaca Section) .... 1....E. A. Madlon . B. Maz -nzi xi re Ave., Binghamton, N. Y. 
Black Hills (Denver Section) . ....C. K. Hale 
Blue Ridge (Virginia Section) ....-D. B. Schneider . S. Landes Deerpath Rd. Bellair, Charlottesville, Va. 
Boulder City (Los Angeles Section) ... 8....R. E. Bellis . O. Towne Avenue G, Boulder City, Nev. 
Butte (Montana Section) . . J. Labrie . M. McCarvel Westinghouse Electric Corp., | E. Bway, Butte, 
Mont. 
Cedar Valley (lowa-Illinois Section) .. 5....A. G. Be K. Hicks 1530 Henderson Dr., Marion, Iowa 
Central Florida (Florida West Coast 
Section) ... sae 4.2.8. J are . R. Rowell 232 Hillcrest Ave., Orlando, Fla. 
Central Sav annah. River. (South Cc arolina 
Section) .. Se pecksaees: Swe nsies O Obdeate O. Gibson Holiday Dr., N. Augusta, S. C. 
Central Texas (North Texas Section) .. 7....W. S. Robson . J. Sayger Elec. Power Coop., Inc., 2404-12 La Salle 
Ave., Waco, Texas 
Centre County (Pittsburgh Section) ....14....H. M. Jensen ......... E. F. d a rr Ave., Kittanning, Pa. 
Charleston (South Carolina Section) .. 4....W. S. Anderson ». R. Hall, Jr. 717 Adluth St., Mt. Pleasant, S. C. 
Charlotte (North Carolina Section) .... ba I. Edwards . Ki General Electric Co., Box 1969, Charlotte 1, N. C. 
Chillicothe (Columbus Section) ....... Ruegsegger G. Johnson 50 Barker Rd., Lake White, Waverly, Ohio 
Columbia (South Carolina Section) .... 4....R. P. Teeple F. Holland Carolina Elec. & Gas Co., P. O. Box 390, 
TE Ss. C. 
Eastern Division (St. Louis Section) .. ....C. L. Eletson =. Bacus 9 E. 7 Alton, Il. 
Eastern North Carolina (North Carolina Wright chiar Co., Calvin and Holloway Sts., 
DONROOD 6.555 Sada 4 .T. D. Barnes N. Brigham Durham, N. C. 
Eastern Shore (Maryland) 2....C. E. Moore . L. Mears x 593, Denton, Md. 
Eugene (Portland Section) ( R. Michael . A. Andrew General Electric Co., P. O. Box $52, Eugene, 
Oreg. 
Evansville (Central Indiana Section) .. 5....R. H. Schnakenburg ..O. V. Herendeen . B. M. Corp., 423 Main St., Evansville, Ind. 
Fort Worth (North Texas Section) ... 7....E. D. Button L. F ike Texas Electric Service Co., P. O. Box 970, Ft. 
Worth, Texas 
Freeport (Houston Section) ....G. B. Dorroh '. A. Bollen 401 Winding Way, Lake Jackson, Texas 
Fresno (San Francisco Section) ....]. G. Floyd 2. L. Swords Pacific Gas & Electric Co., 1401 Fulton St., Rm. 
Y 607, Fresno 21, Calif. 
Guelph (Hamilton Section) . ...-A. G. Stacey =. H. Tracy .............. 28 McDonald Ave., Guelph, Ont. 
Hampton Roads (Virginia Section) .... 4....J. E. Bowman D. Smith $8 Kenwood Dr., Hampton, Va. 
Helena (Montana) .... -+++» 9....D. A. Johnson . A. Young 1407 Jerome PIl., Helena, Mont. 
Hudson Valley Division (New York 
Bertha), 6 seses sn ». H. Lugert J. Fitzgerald . B. M. Corp., Poughkeepsie, N. Y. 
Huntsville (East Tennessee Section) ote . Daussman 1910 Colice Road, Huntsville, Ala. 
Jackson (Memphis Section) ... ae) eee ae ee . Wi.liams 77. Springfield, Tenn. 
Lake Charles (Beaumont Section) cons Vests AS . Landry Olin Mathieson Chemical Corp., 130 W. Lee, 
Maplewood, La. 
Lexington (Louisville Section) Bis:s:6 ee . Mane .. Barnett Kentucky Utilities Co., S. 120 Limestone St., 
Lexington, Ky 
London (Hamilton Section) .+e. 1. E. Smith . S. Duffus Route 5. London. Ont. 
Los Alamos-Santa Fe (Northern New 
Mexico Section) ... ....E. O. Swickard, >: eee en: op dbeeesedane 2346 C 45th, Los Alamos, N. Mex. 
Marion (Fort Wayne Section) 5....W. Beasley WEG iculai kee cake vas 2108 W. 8 St., Marion, Ind. 
Medford (Portland Section) 9....R. Denyer . M. Johnson Westinghouse Electric Corp., Box 1308, Medford, 


Merrimack Valley (Lynn Section) ....R. E. Sherma 5 Mee Eg “Tetephene Labs., 1600 Osgood St., N. An- 
dover, Mass. 

Mid-State (North Carolina Section) .... 4....E. L. Ge 2 NE Jobb Gakacabinedd Colter & Chappell Elec. Co., 2101 Sunnyside Ave., 
Winston-Salem, N. C. 

Monroe (Shreveport Section) .. ose. J. H. -eeeeeeesel. T. Landhy 203 Auburn Ave., Monroe, La. 

Monterrey (Mexico Section) soe 

Montgomery (Alabama Section) --H. A. McClendon . 1059 Lynwood Dr., Montgomery 6, Ala. 

Muscle Shoals (East Tennessee Section) 13....R. . te B. R. Henry Tennessee Court Apts., Florence, Ala. 
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eo y Division (New York a Goes 
New don (Connecticut Section) ....1%... 


Newark (Columbus Section) b.. 
Northwest Arkansas “ rkansas Section) aoe) 
Orange County (Los Angeles) 

Palm Beach (Miami Section) 
Panama City (Gulf Coast) 
Piedmont (South Carolina Section) 
Quebec (Montreal Section) 


Racine-Kenosha (Milwaukee Section) 


Red River Valley Div. (Minnesota Sec- 

CURE en isbbesedbavnarreacteates ud bees 
Reno (San Francisco Section) 
Richmond (Virginia Section) 


Riverside-San Bernardino (Los Angeles 
Section) 


St. Lawrence 
Section) 
San Joaquin (Sacramento Section) 
Santa Clara Valley (San Francisco Sec- 
tion) 
Scioto Valley (Ohio Valley Section) 
Shasta (San Francisco Section) 
Siouxland (Iowa Section) 
Southern Idaho (Idaho Section) 
Tacoma (Seattle Section) 
Tullahoma (East Tennessee Section) 
Upper East Tennessee (East Tennessee 
Section) 
Upper Monongahela 
1on) 


International (Syracuse 


Vermont (Pittsfield Section) 2 
Victoria-Port Lavaca (Corpus Christi 
Section) 7 
Walla Walla 
Wenatchee 


(Richland Section) 
(Spokane Section) 
West Central 

tion) 


Texas (North Texas Sec- 


Western North Carolina (North 
Section) 
Zanesville 


Carolina 
(€ ‘olumbus Section) 


Total Subsections 


-H. W. Lensner 
.H. C. Hemond 


oveke RR 
one W. KE, 
8..0.W: BR. 
er) ae 
..-M. P. 
coeds, BAe 
oe We 


..F. W. Atkinson 


pa wovell Jr. 


: ‘WwW. W. Pruitt 


I. I. Inculet 


..L. T. Christenson 


J. J. Malone 
E. V. Gelmstedt 


.-E. J. Szczebak 


sonG. 
«oW. E. 


Marre 


Linville 
pone ae 
Lundquist 
Coover 
Boyles 
Kaisner 


. Van Dine, Jr. .. 


- Wieting .......- 


Triplett 
Fitzgeraid 


. Strong 


J]. R. Stephens 


..F. Hatfield 


McLaughlin .... 


ar 
.G. 


“F, 


'. M. 
Vdevededeet. Re Ganetiat: ices 


Rodgers 


Schwanhausser 


"Conner 
Watkins .... 


». Collins 


R. M. Huggard ........... 344 W. 
» R. 


a2: @ 
B. F. 


Lufsey 


Hart, 
Allen 


Pe 
« W. 


~ > 


F. 


N 


Blair 


Gardner 
1. Soule 


. Cross 


y C, 


e | 


Montgomery 


Smith 


G. H. Howland 


L. Earnheart 


. Bi. 


E. 


A. 


Edwards 


Compton 


Arledge 


, G. Mauk 


. General 


. Westinghouse Electric i 


. 2536 S. Paxton St., 


. General Electric Co., 


«eeee+ 29 Fairview Ave., oo. N. 
iebahaacmenates Engg. Dept. 


S. Pall 2 Guard Academy, 
New London, dine. 


. 249 Central, Newark, Ohio 


121 S. Duncan St., Fayetteville, Ark. 
2244 N. Virazon Dr., La Habra, Calif. 
107 Gregory Pl., W. Palm Beach, Fla. 


... P, O. Box 783, Panama City, Fla. 
. P. O. Box 960, Greenville, S. C. 


Quebec Power Co., 
2, Que. 

Dynamatic Div., 
Kenosha, Wis. 


399 St. Joseph St. E., Quebec 


Eaton Mfg. Co., 3307 14 &t., 


2110 N. 9% St.. Fargo, N. Dak. 

Il St., Reno, Nev. 

Virginia Elec. & Pr. Co., P. O. Box 1194, Rich- 
mond 9, Va. 


754 Woodbine St., Riverside, Calif. 
Electric Co., Bldg. 71-237, 
Circle, Rome, Ga. 


Redmond 


25 Homecroft Court, 
1422 Coolidge Ave., 


Massena, N. Y. 
Tracy, Calif. 


Sunnyvale, Calif. 
Goodyear Atomic Corp., Portsmouth, Ohio 
1580 Chestnut St., Redding, Calif. 

Sioux City, lowa 

2145 Avocet Dr., Idaho Falls, Idaho 

260 S. 5th, Tacoma, Wash. 
210 Stone Blvd., Tullahoma, Tenn. 


Tennessee Eastman Co., Kingsport, Tenn. 
Dept. of Elec. Engg., West Virginia University, 
Morgantown, W. Va. 

20 High St., Rutland, Vt. 
Southwestern Bell Telephone Co., 403 N. Main 
St., Victoria, Texas 
Box 197, McNary, Oreg. 
Chelan P.V.D. #1, P. O. 

Wash. 


Box 1231, Wenatchee, 


220 Pender Bidg., Abilene, 
Texas 


Duke Power Co., Hendersonville, N. C. 
2105 Tannehill St., Zanesville, O. 








Student Branch Counselors 





Name, Lecation, Date Originated 


Counse 


selor 
District (Member of Faculty) 





Air Force Institute of Technology, 
terson Air Force Base, Ohio (11-15-58) . 
*Akron, University of, Akron, Ohio (10-15-26 
Alabama Polytechnic Institute, Auburn, 

(11-10-16 
* Alabama, 

Chad 5562 4 cucuavt cabaesonelet es 
*Alaska, University of, College, Alaska (6-29- 
*Alberta, University of, Edmonton, Alta. 

(5-26-39) 3 
tArizona State College, Tempe, Ariz. (2-5-58) 
*Arizona, University of, Tucson, Ariz. (2-12- 
*Arkansas, University of, Fayetteville, Ark. 

(3-25-04) .. 
tBradford Durfee College of 

River, Mass. (2-2- a 
tBradley University, Peoria, Il. 
tBrigham Young University, 

(12-22-58) .. 
*British Columbia, 

B. C. (6-25-30) 
*Brooklyn, Polytechnic 

N. Y¥. (Day) (1-14-16) 
*Brooklyn, Polytechnic Institute of, 

Y. (Evening) 
*Brown University, 
*Bucknell University, Lewisburg, Pa. 
tBuffalo, University of, Buffalo, N. Y. 
*California Institute of Technology, 

Calif. (10-14-10) 
tCalifornia State Polytechnic College, 

Obispo, Calif. (2-2-56) 
*California, University of, Berkeley, 

(2-9-12) 
*Carnegie 

Pa. 


(6- 23- 58) 
Provo, Utah 


University of, 


Institute of, 


Providence, R. 
(5-17-10) . 


San IL 
Calif. 


Institute of 
(5-18-15) 


SEPTEMBER 1959 


Ala. 


(8-7- 34)... 


(4-3-56) .. 
Pasadena, 


Wright-Pat- 


ere | tk 
)..14..K. F. Sibila 
-18..A. 


oo 088s. 
56) 9.. 


). F. Gray 
. P. Merritt 


. E. Phillips 


P ..R.L. Riese 
21) ..R. L. Walker 


..- Bryan Webb, Jr. 


2..B. B. Hardy 


.-Philip Weinberg 


..D. J. Monson 


V: ancouver, 


9..L. R. Kersey 


Brooklyn, 


$..Cc. W. 


Brooklyn, 


..P. A. Doyle 
..H.C. Webb 
..F. P. Fischer 


8..F. J. Mullin 


uis 
8..W.R. Anderson 


-A. R. Bergen 


14 .A. G. Milnes 
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L. Regulinski 


I. Sprague, Jr. 


Lawrence 


*Case Institute of 
(11-12-20) 

* Catholic 
D.. C. 
tChristian 

(5-28-57) 
*Cincinnati, 
(4-10-08) 


(12-14-23) 
Brothers 


*Clarkson College of Technology, 


(12-10-15) 


*Clemson : & M College, 


(11-8-12 


*Colorado State University, 


(2-11-10) 
*Colorado, 
(12-16-04) 


*Columbia University, 


*Connecticut, 
(1-30-41) 
*Cooper Union. 
*Cornell University, 
*Dayton, 
* Delaware, 
*Denver, 
* Detroit, 
* Drexel 
Pa. (4-11-19) 
Duke University, 


* Florida, 


* George 
D. C. 
Georgia 
(6-25-14) 


(12-6-32) 


tHouston, University of, Houston, Texas (4-14-53) 7..W. T. 


Name, Location, Date Originated 


aartmee 
U niversity 
College, 


University of, Cincinnati, 


University of, Boulder, 


University of, Storrs, 


New York, N. Y. 
Ithaca, 
University of, Dayton, 
University of, Newark, 
University of, Denver, Colo. 
University of, 
Institute of 

Durham, N. C. 
Fenn College, Cleveland, Ohio (2-3-49) 
University of, Gainesville, Fla. 
+tGannon College, Erie, Pa. 
Washington 


Institute of Technology, 





Counselor 
District (Member of Faculty) 


Ohio 
og avis nieuwe aeCoeee 
Washington, 

j.¢ 


-Lawrence Philip 


Cleveland, 
Weusadawke D. Chenoweth 
of America, 
Counedt ous kvaqmewe Michalowicz 
— Tenn. 
Ohio 
..C. F. Evert, Jr. 
‘Potsdam, es 
. .R.G. Gentile 
Cc lemson, s. Cc. 
Sx dele we eee ha Rbk ca: eee re ee 
Fort Collins, Colo. 
eee )..J. E. Dean 
Colo. 
G. E. Gless 
New, York, 'N. 'Y. “(- 26-37) 3..Peter Mauzey 
Conn. 
H. M. Lucal 
Sidney Epstein 
.N. H. Bryant 
-Adrian Morgan 
D. M. Robinson 
.A. E. Paige 
R. W. Ahlquist 


N. Y. 


(10-18-28) 
Ohio (4-23- 


53). 
Del. (1-29- 42) 
(2-15-23) .. 6 
Detroit, Mich. (5-18-28)11 
Technology, Philadelphia, 


2 
(2- 16- 21) ...- §. 
l 
l 
2 


F Powell 
‘ Lh ’ Artley, Jr. 
‘ Ww. Schindler 
..O. 1, Elgerd 
. R. Moskowitz 


(2-10-27) 


(6-30-55) 
University, Washington, 
2..N. B. Ames 
Atlanta, Ga. 
4..E. R. Weston 


Kittinger 
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*Howard University, Washington, D. C. (10-20-49) 2. 
Idaho, University of, Moscow, Idaho (6-25-14) . 9. 
Illinois Institute of Technology, Chicago, Ill. 

(2-26-04) 
*Illinois, University of, Urbana, Ill. (1-28-31) . 
Chicago Division, Chicago, 

*lowa State College, Ames, lowa (4-15-03 
lowa, University of, lowa City, lowa (5-1 
*Johns Hopkins University, Baltimore, Md. 

(1-21-35) 
Kansas State College, Manhattan, 

*Kansas, University of, Lawrence, Kans. 
Kentucky, University of, Lexington, Ky. 

(10-14-10). 

*Lafayette College, Easton, Pa. (4-5-12) 

Lamar State College of Technology, Beaumont, 

Texas (4-14-55) 

Laval University, Quebec, Que. (6-26-52) 
*Lehigh University, Bethlehem, Pa. (10-15-02) .. 
*Louisiana Polytechnic Institute, Ruston, La. 

(2-3-49) 
*Louisiana State University, 
PED pskbbedGadbovdocotscsss suk pusaaenss 13.. 

*Louisville, University of, Louisville, Ky. (4-6-28) 13.. 
*Maine, University of, Orono, Maine (12-26-06)12. 
*Manhattan College, New York, N. Y. (1-30-41) . 
*Marquette University, Milwaukee, Wis. (5-19-22) 


Kans. (1-16-09) 7. 
(3-18-08) 7. 


Baton Rouge, La. 


*Marvyland, 

(3-9-36) 
* Massachusetts Institute of Technology, 

Cambridge, Mass. (4-13-17) 
* Massachusetts, University of, 

(10-26-50) . 
tMerrimack College, N. Andover, Mass. 

(12-10-57) 
tMiami, University of, Coral Gables, Fla. 

(6-29-56) .. 

*Michigan College of Mini 

Houghton, Mich. (6-25-29) 
*Michigan State University, 

(3-15-18) 
* Michigan, 

(3-25-04) 
Milwaukee School 

Wis. (8-12-19) 
*Minnesota, University of, 

(5-16-16) 

Mississippi State College, State College, Miss. 

(12-10-26) 

*Missouri School of Mines and Metallurgy, Rolla, 

Mo. (3-13-25) 

*Missouri, University of, Columbia, Mo. (1-10-03) 7.. 
*Montana State College, Bozeman, Mont. 

(5-21-07) . . 
*Nebraska, University of, Lincoln, Nebr. (4-10-08) . 
*Nevada, University of, Reno, Nev. (5-19-22) .. 8. 
Newark College of Engineering, Newark, N, J. 

(10-15-26) 
tNew Bedford Institute ‘of Technology, 

Bedford, Mass. (2-2-56) 
*New Hampshire, University of, 

(8-10-26) obs 
*New Mexico State 

N. Mex. (12-16-38) 
*New Mexico, University of, 

Mex Sohpekce 
*New York, College 

N. Y. (3-11-21) 
*New York University, 

(12-5-24) 

*New York University, 

(Evening) 

ee “y- Carolina State U niversity, 
2-11-10) 
*North Dakota State College, 

(5-22-29) 

*North Dakota, University of, 
N. Dak. (2-17-15) 
*Northeastern University, 

( 12 >.R 22) 
*Northwestern University, Evanston, Ill. (1-26-37) 5. 
*Norwich University, Northfield, Vt. (5-24-40) ..12. 
—— Dame, University of, Notre Dame, Ind. 

2-19-19) ; 
‘Ohio Northern U niversity, 
*Ohio State University, 

(12-20-02) 
*Ohio University, 
*Oklahoma State 

(10-18-11) 
*Oklahoma, 

(10-11-12) 
Oregon State College, Corvallis, Oreg. (3-28-08) 9. 
*Pennsylvania State University, University Park, 

Pa. (12-20-02) 
*Pennsylvania, University of, 

(4-11-19) 

Pittsburgh, University of, 

(2-26-14) 

*Pratt Institute, Brooklyn, N. 


University of, College Park, Md. 


Amherst, Mass. 


East Lansing, Mich. 


University of, Ann Arbor, Mich. 
‘of Engineering, Milwaukee, 


Minneapolis, Minn. 


New 
Durham, N. H. 
‘University, State College, 
Albuquerque, N. 
New York, 


of the ‘City of, 


New York, N. Y. (Day) . 
New York, N. Z. 
‘Raleigh, N.C. : 
Fargo, N. 

Grand Forks, 


Boston, Mass. 


Ada, Ohio (2. 9-12) 
Columbus, Ohio 


Athens, 
University, 


Ohio (2-9-26) 
Stillwater, Okla. 


University of, Norman, Okla. 


Philadelphia, Pa. 
Pittsburgh, Pa. 


Y. (12-8-29) .... 3. 
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a wee Warren sabes sauna Rs 18.. 
..F. W. Smith 


ones FB, 


Us a A 


SW. T. 


. Harlan 
om A OS 


5..L. §, 


me AR 
..G. Smith 


Sseke 


ee ay Fe 
.S. A. Stone 


-E. R. Welch 
. Paul 


Mann 


5..A.C. Todd 
.-P, R. Egbert 
5 


. &. ‘R. F. Schauer 
..E. B. Kurtz 


2..Thorstein Larsen 
.M. C, Cottom 
.C. H. Thomas 


L. N. Black 


7..L. E. Bohrer 
..Maurice Boisvert 


.-D. L. Johnson 


M. B. Reed 
L. B, Jenkins 


-K. L. Parsons’ 
3..R. T. Weil, Jr. 
5. Stanley Krupnik 


Jr 


2..H.C. Jones 
..L. A. Gould 
2..F. H. Edwards 
.J. F. Sullivan 
..F. B. Lucas 
5..V. O. York 


..Ira Baccus 


Mosher 


.-R. J. Ungrodt 


5..P. A. Cartwright 


D. F. Fitzgerald 


7..J.H. Johnson 


J. C. Hogan 


.R. F. Durnford 
.W. C. Robison 
.G. H. Clark 
..R. R. Meola 
. H. S&. Hayre 
12..Donald Melvin 


7..C. D. Crosno 


Tapy 
Hunt 
Harlan Perlis 

Perlis 
Winkler 


Van Slyc 


.J. D. Dixon 


oo. EB. 
-R. W. Jones 
.P. M. Seal 


rrott 


..L. F. Stauder 
-Carroll Alden 


Weimer 


Thompson 


Hill 


..-R. E. Armington 
2..R. S. Berkowitz 

..R. C. Gorham 
-Louis Jacobs 
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*Princeton University, Princeton, N. J. (8-10-26) 2. 

Puerto Rico, University of, Mayaguez, P. R. 
(12-6-32) 

*Purdue University, Lafayette, Ind. (1-26-03) 

*Rensselaer Polytechnic Institute, Troy, N. Y. 
(11-12-09) 

*Rhode Island, University of, Kingston, R. I. 
(3-14-24) 

*Rice Institute, Houston, Texas (1-28-31) 

*Rose Polytechnic Institute, Terre Haute, Ind. 
(11-10-11) 

*Rutgers University, 
(11-17-21) 

Saint Louis University, St. Louis, Mo. (1-22-53) 

+San hae State College, San Jose, Calif. 

23-58) 

Fn Clare, University of, Santa Clara, Calif. 
(10-15-26) 

tSeattle University, Seattle, Wash. (2-2-56) 

*South Carolina, University of, Columbia, S. C. . 
(6-27-28) 

South Dakota School of u35) and Technology, 
Rapid City, $. Dak. os 1-25 

*South Dakota State College, Riceliiiis. S. Dak. 
(5-22-23) 

“Southern California, University of, Los Angeles, 
Calif. (8-16-21) 
“Southern Methodist 

(5-22-29) 
Southwestern Louisiana Insti 
(3-13-58). 
*Stanford University, Stanford, 
*Stevens Institute of Technology, 
(12-11-25) 
*Swarthmore College, Swarthmore, Pa. 
“Syracuse University, Syracuse, N 
+Tennessee Polytechnic Institute, Cookeville, 
Tenn. (4-14-55) 
Tennessee, University of, Knoxville, 
(5-19-23) 


New Brunswick, N. J. 


University, Dallas, Texas 


Calif. (12-13-07) 
Hoboken, N. J. 


e_* + 


Tenn. 


4..3. T. 


7..F. W. 


Y. (2-24-05) .. 1..E. V. 


.J. B. Thomas 


$..O. Porrata-Doria 
5. ——" Freeman, 


r. 


1..L. P. Winsor 


. F. Grove 
. E. Pfeiffer 


..M. P. Danner 
$..J. R. Rankin, Jr. 


..E. C. Glover 


8..J. A. Peterson 
..D. K. Reynolds 


Moseley 


6..W. A. Hixson 
6..Kenneth Lindley 
8..R. S. Macmillan 


Tatum 


W. Grove 


18..A. 
..Rudolf Panholzer 


.H. W. Phair 
.Carl Barus 
Kosso 


..A. L. Duke 


13.. 
*Texas, A & M College of, College Station, Texas 


(11-12-09) 
+Texas College of Arts and Industries, Kingsville, 
Texas (4-14-55) 
*Texas Technological 

(12-3-29) 
*Texas, University of, Austin, Texas (2-14-08) .. 
Texas Western College, El Paso, Texas 
*Toledo, University of, Toledo, Ohio (1-25-51) .. 
*Toronto, University of, Toronto, Ont., Canada 
(8-1-46) 
*Tufts College, Medford, Mass. 


College, Lubbock, Texas 


(1-21-35) 


*Tulane University, New Orleans, La. 
*Union College, Schenectady, N. Y. (12-7 
United States Naval Academy, Md. 
(1-25-51) 
United States Naval Post Graduate 
Monterey, Calif. (2-2-56) 
Utah State University, Logan, Utah (3-17-58) .. 
*Utah, University of, Salt Lake City, Utah 
(12-14-23) 
Valparaiso University, 
(11-26-58) 
Vanderbilt University, 
(1-28-43) 
*Vermont, University of, Burlington, 
*Villanova University, Villanova, Pa. 
Virginia Military Institute, Lexington, Va. 
(5-21-20) 
*Virginia Polytechnic Institute, Blacksburg, Va. 
(1-8-15) 
*Virginia, 
(2-9-12) 
*Washington, 
(12-13-07) 
*Washington, 
(12-13-12) 
*Washington University, St. 
“Wayne University, Detroit, 
+West Virginia Institute of 
gomery, W. Va. (5-28-57) 
*West Virginia University, Morgantown, W. 
+Wichita, University of, Wichita, Kans. 
(5-28-57) 
*Wisconsin, 
(12-12-19) 
*Worcester Polytechnic Institute, Worcester, 
Mass. (10-14-25) 
*Wyoming, University of, Laramie, Wyo. 
(10-14-25) 
*Yale University, New Haven, Conn. (10-13-11) .12 
*Youngstown College, Youngstown, Ohio 


Annapolis, 


School, 


Nashville, Tenn. 


University of, Charlottesville, Va. 


State College of, Pullman, Wash. 


University of, Seattle, Wash. 
Mo. (2-5 
(8-11-47) ..11 
Mont- 


Louis, 
Mich. 
Technology, 


Va. 14 


University of, Madison, Wis. 


(1-26-37) 13. 
| ee 


(4-6- 28) 12. 
(16. 20-33) . 2. 


».L. L. 


4..J. M. 


9. 
-04) 7. 


7..W. P. Worley 
7..Emerson Korges 


7..T. B. Stenis 
..R. R. Krezdorn 

7..F. A. Decker 
..Donald Ewing 


. E. Reid 
. E. Higgin- 
botham 


.G. W. Webb 
.D. A. 


Budden- 
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208 American Bridge Towers 
with spans up to 3,345’ 


carry Kentucky Utilities’ new 138-kv line through rugged mountains 


Kentucky Utilities Company, a customer since 1918, 
recently bought 208 more American Bridge towers for its 
new Richmond-Lynch 138-kv line. Running through 
rugged mountainous area, these towers vary from 60 to 
75 feet in height. The longest span is 3,345 feet. 

The single-circuit line is made up of three 556 MCM 
A.C.S.R. conductors and two 1%" steel overhead ground 
wires. The weight of each tower is about six tons, mak- 


American Bridge 
Division of 


General Offices: 525 William Penn Place, Pittsburgh, Pa. Contracting Offices in: Ambridge - Atlanta - 


ing a total weight along the entire line of nearly 1,300 
tons. USS MAN-TEN steel was utilized in these towers 
at critical points where greater strength was required 

If you are unfamiliar with American Bridge tower 
service, an inquiry will bring detailed information. We 
have the experience, the engineering know-how, and the 
fabricating facilities to design and build any type of 


steel tower to meet your requirements. 
USS and MAN-TEN are registered trademarks 


United States Steel 


Baltimore - Birmingham - Boston - Chicago 


Cincinnati - Cleveland - Dallas - Denver - Detroit - Elmira - Gary - Harrisburg, Pa. - Houston - Los Angeles - Memphis - Minneapolis - New York - Orange, 


Texas - Philadelphia - Pittsburgh - Portland, Ore. - Roanoke - St. Louis - 


San Francisco - Trenton - United States Steel Export Company, New York 





New and Improved Products... 


Light Dependent Resistor . . . 


This small-sized light dependent re- 
sistor is ideally suited for automatic con- 
trol of television picture brightness and 
other applications calling for a change of 
circuit resistance as light intensity varies. 
Consisting of a cadmium sulfide cell with 
silver electrodes, the resistor has a resist- 
ance ratio in excess of 25,000 to | for a 
light intensity from total darkness to 1,400 
foot-candles. Advantages are low cost, long 
service life, and elimination of high gain 
amplification stages. Ferroxcube Corpora- 
tion of America, Saugerties, N. Y. 


250-Ampere Sificon Rectifier . . . 


Low thermal drop and low junction 
temperature rise are built-in features in 
this Y series rectifier rated at 250 amperes 
d-c. This combination minimizes thermal- 
aging problems and extends life expect- 
ancy. Ideally designed for use in welding, 
electroplating, and electrolysis, this series 
is also useful in any application requiring 
1,000 or more d-c amperes. Sarkes Tarzian, 
Inc., Rectifier Division, 415 N. College 
Ave., Bloomington, Ind. 


Peelable Ceramic 
Insulation Beads . .. 


Articulated ceramic insulating beads 
in paper tubes that peel away after string- 
ing, allow 6 to 12 inches of wire to be 
bead-insulated in one second. This is ac- 
complished by stringing the full tube 
length of beads on the wire and then pull- 
ing a string that splits and removes the 


paper tube. As high as 75% assembling 
time can be saved by using this method. 
I. D. Saxonburg Ceramics, Inc., Saxon- 


burg, Pa. 


Electronic Controlled 
Transformer ... 


An electronically controlled self-reg- 
ulating distribution transformer supple- 
ments the hydraulically controlled units 
currently undergoing field testing. The 
principal difference is that the electronic 
unit has a sensing device consisting of 
encapsulated, miniaturized, solid-state elec- 
tronic components housed in a metal con- 
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tainer. A convenient plug and receptacle 
permits external mounting of the control 
on the transformer. The sensing unit is 
factory calibrated for a midpoint setting 
in the range from 120 through 126 volts. 
Line Material Industries, McGraw-Edison 
Co., Milwaukee 1, Wis. 


Solar Cell Gas Detector... 


A new concept in detection to guard 
motorboats and yachts from gasoline fume 
explosions employs a platinum filament 
which emits infrared rays when fumes are 
present. A silicon solar cell senses the 
infrared energy, converts it into a small 
electric current which is then amplified 
by a transistor to trigger a flashing red 
light on the boat's instrument panel. As a 
reminder, just one cupful of gasoline, 
when vaporized in the unventilated air of 
the bilge or engine compartment, can be 
as lethal as 5 pounds of dynamite. Ray- 
theon Co., Waltham 54, Mass. 


Portable Cyclic Tester... 


Hundreds of standard cyclic tests for 
electric and electromechanical apparatus 
can be performed with this instrument. 
Weighing only 22 pounds, it can be moved 
conveniently to perform a wide variety of 
repetitive test functions, such as life, duty 
cycle, temperature rise, or load testing. It 
can be used for checking out motors, re- 
lays, transistors, vacuum tubes, solenoids, 
transformers, and other electrical compo- 
nents. An over-ride control permits either 
automatic start or shutdown of test from 
a remote control device such as counter, 
limit switch, or temperature signal. Auto- 
matic Timing & Controls, King of Prussia, 
Pa. 


Miniature Radiation Meter... 


This gamma dose rate meter, used 
to monitor radiation levels for personnel 
safety, is small enough to carry in the 
pocket. Three models provide a selection 
of wide roentgen-per-hour logarithmic re- 
sponses without range switching. Accuracy 
is +30% of any dose rate on the scale. 
More than 30,000 readings can be made 
with one set of batteries. Jordan Elec- 
tronics, a Division of Victoreen Instru- 
ment Co., 3025 W. Mission Rd., Alhambra, 
Calif. 


Microminiature Circuits . . . 


A special research program has devel- 
oped a microminiature binary flip-flop cir- 
cuit so small it can be hidden under a five- 
cent coin. The unit contains 15 electronic 
components including transistors, capaci- 
tors, diodes, and resistors mounted on a 
ceramic base. The first circuit was built 
completely by hand with the aid of 
a microscope. Since then, a microma- 
nipulator has been introduced to aid 
a precision positioning of the minute 
components. Melpar, Inc., A Subsidiary 
of Westinghouse Air Brake Co., Falls 
Church, Va. 


Sun Bright Flash Tube... 


Called the FX-6A, this xenon-charged 
glass tube is 74-inch in length and diam- 
eter yet has a peak light output of 3,500 


horizontal candlepower at a flash duration 
of about 3 microseconds. Under maximum 
power input the tube is reported to have 
a half-light output expectancy of at least 
20 million flashes. By derating input con- 
ditions, a 100-million flash life can be at- 
tained. A compact, transistorized driver 
circuit enables operation from a conven- 
tional dry battery source. Applications in- 
clude stroboscopic studies, analog digital 
readout, shaft position encoder, cold cath- 
ode switch tube, microfilm recorder, and 
as a constant reference light source. Edger- 
ton, Germeshausen & Grier, Inc., 160 
Brookline Ave., Boston, Mass. 


Sinusoidal Constant 
Voltage Transformer .. . 


A major advance in the development 
of static-magnetic voltage regulation pro- 
vides sinusoidal output and +1% stabil- 
ized voltage for line variations of +15% 
for the price of voltage regulation alone. 
Not only will this result in wider applica- 
tions of the unit, but it will also simplify 
selection when ordering. This new line, 
which has no tubes or moving parts and 
requires no maintenance, is available in 
nine ratings from 60 to 7,500 volt-amperes. 
Sola Electric Co., 4633 W. 16th St., Chi- 
cago 50, Ill. 


Snooperscope 
for Plant Security ... 


Developed for U. S. Navy signaling 
and reconnaissance in complete darkness, 
the Snooperscope is used by plant guards 
for after-dark surveillance. In addition, it 
has industrial applications in film proc- 
essing inspection, chromatography, and in 
observing the infrared luminescence of 
minerals. With a change of lens it can be 
used for infrared microscope and tele- 
scope work. A self-contained power source 
converts the output of two flashlight bat- 
teries to 4,000 volts. The objective, an 
£/0.9 Schmidt lens system in conjunction 
with the image tube, converts the in- 
ible infrared to visible light. Edmund 
Scientific Co., Barrington, N. J. 

(Continued on page 22A) 
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There is a Clear Relationship Between 
the Cleanliness of a Paper Cable’s Com- 
ponents and its Ultimate Reliability... 


Immaculate cleanliness is an absolute 
“must” in every aspect of paper cable 
manufacturing. Take, for example, 
Okonite’s spe- 

cial attention to 

conductor 

strands. An ex- 

tra operation 

cleans them pri- 

or to their being 

made into a 

conductor. 

R.C. Waldron —_—_ Each wireis pre- 
Manager of Engineering cleaned —thor- 
oughly “washed” and “scrubbed” be- 
fore it enters the stranding machine. 
This process removes dust and metal 
particles, but most important of all 
it also removes the residual soap and 
tallow lubricants common to all wire 


drawing operations. Such impurities, 
when combined with a cable’s im- 
pregnating oil, can cause deterioration 





of the paper insulation and subsequent 
failure of the cable. 

Okonite’s painstaking cleanliness 
measures, also, help maintain the orig- 
inal low power factor of Okonite 
Paper Cables. For this reason, even 
the metal binder tapes used in Okonite 
cables are thoroughly pre-cleaned— 
just the same as the conductor strands. 
In fact, every practical effort is exerted 
to make the components of Okonite 
Paper Cables as clean as possible. 





cleaned strand 





. « - might mean the difference between success or failure 


uncleaned strand 








Properly-shaped Sector Conductors Contrib- 
ute to the Life Expectancy of Paper Cables 


Since voids in a paper cable’s insulation 
can cause cable failure, it is essential to 
eliminate every possible source of their 
occurrence. One source of “void” trouble 
is the shape of ordinary sector conductors. 
Because their flat surfaces make it diffi- 
cult to wrap paper tapes tightly around 
them, the tapes do not “hug” the entire 
surface of the conductor. They tend to 
merely contact the flat areas “‘loosely”’ or 
not at all. Therefore, not only can voids 
develop between the flat surfaces and the 





first layer of insulation, but—due to the 
“slack” — they also tend to appear in the 
wall of insulation itself. 

Realizing this flat surface “danger 
zone” existed in ordinary sector shape 
conductors, Okonite engineers designed 
conductor shaping dies that would form 
a continuous, convex surface about the 
entire circumference of sector conductors. 
As the accompanying diagram shows, the 
new Okonite sector design insured that 
each layer of paper tape would fit snugly 





Ordinary sector shape 


Flat surfaces . . 
topes .. 


. “slack” in paper 
. voids . . . cable failure 





WALL OF INSULATION 


Okonite sector shape 


Continuous convex surfaces .. . snug 
fitting paper tapes . . . solid wall of 
insulation. ..long life, reliable service 
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around the conductor. Therefore, “danger 
zone” voids were effectively eliminated. 

1. Carefully cleaning the cable’s com- 

ponents, and 

2. the development of an improved 

sector conductor . . . 

... two concrete illustrations of the metic- 
ulous care that Okonite exerts over its 
paper cable manufacturing operations. 
This is all evidence to the fact that Oko- 
nite paper cables contain added values, 
values that are not written into specifi- 
cations. 

Today, every good engineer I know is 
seeking ways to get the maximum value 
out of the money he invests for his com- 
pany or client. The added values in Oko- 
nite paper cables provide an opportunity 
to get extra life and dependability out of 
electrical cable systems. As one engineer 
to another, I urge you to become better 
acquainted with the long range economy 
of Okonite paper cables. 

If you have not received your copy of 
the new Okonite paper cable catalog, or 
if I can be of help to you with a current 
problem, please get in touch with me at 
The Okonite Company, Passaic, N. J. 
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A Powerful New Family of 








7.5 kv to 69 kv—100 and 200 amps 46 kv to 161 kv—100 and 200 amps 
This heavy duty power fuse is ideally This extra heavy duty power fuse is the 
suited for economical system protection huskiest of the Southern States line, with 
when interrupting capacities range no interrupting ratings as high as 3,480,000 
higher than 1,491,000 kva. kva. A real brute! 


PIONEERS IN POWER FUSES SINCE 1924 


IN CANADA: Dominion Cutout Co., Ltd., Toronto 





Power Fuses by Southern States 


© HIGHEST INTERRUPTING RATINGS 


Up to 785,000 kva at 23 kv— 
2,350,000 at 69 kv—3,480,000 at 161 kv 


LOWEST INITIAL AND RE-FUSING COSTS 
WIDEST RANGE OF SELECTIONS 


Here is the greatest development in power fuses 
in years! It comes at a time when higher system 
faults and complex load conditions call for greater 
reliability in system protective devices. 

Southern States Power Fuses can be used with 
full assurance of positive interruption in the com- 
plete range of fault currents—from the lowest that 
will melt the current-responsive element to the 
worst jolt the system can deliver! 

The fuses employ a new fuse holder design and 
rugged fibreglass* fuse tubes to clear faults at 
values never before thought possible. 

For example, look at these representative ratings: 


KVA 
TYPE 3 phase symmetrical 





Se sé e eo Oe Me eed nee 162,000 

he ae tat ae ee + 6 (epee 406,000 

ws 6 ee 7 Ngee ae tthe 3" 785,000 

6) 6 6a BS eee - 1,175,000 

Ce ie ee « « « « « 1,988,000 

TYPE HP ee ean oa + 2,350,000 

OP eee ee ° © « « « 9,310,000 

7.5 kv to 69 kv—300 and 400 amps WP eee + + + + + 2,980,000 
Oe tia ene « «© « « «+ 9,480,000 

This extra heavy duty fuse is especially 
suited for applications requiring a com- 
bination of high continuous current and Find out how these new Southern States Power 
interrupting ratings. 





Fuses can be used on your system—to provide 
greater protection at lower cost. See your Southern 
States representative, or 
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SOUTHERN STATES EQUIPMENT CORP. 
HAMPTON, GEORGIA 


COMPLETE FUSE 
KITS AVAILABLE 


These economical kits, in clearly 
marked packages, provide field 
personnel with all the components 
necessary for quick, easy re-fusing. 
They are available in four speed 
ratios to meet all requirements. 
Contents are sealed in moisture- 
free polyethylene bags. 


*For economy and where duty requirements are not excessively high, 
fuse tubes of NEMA grade XX bakelite are available below 46 kv at 
lower prices. 
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PRACTICAL HELP 
FOR MEN 
CONCERNED WITH 
ELECTRICAL 
MAINTENANCE 


Biddle literature and Biddle Instru- 
ments are the universally accepted 
tools for preventive maintenance pro- 
grams—-they are integral parts of 
electrical operations everywhere. 


Many thousands of copies of the 
manuals and technical publications, 
prepared by our engineering staff, 
are supplied annually to men in in- 
dustry. In-plant training programs, 
engineering and trade schools include 
these down-to-earth discussions of 
electrical resistance and speed meas- 
uring techniques in their courses. 


No File Complete Without 
These Useful Publications 


If you are concerned with the main- 
tenance of important electrical equip- 
ment, your files should include 
practical, dependable information on 
these subjects: 
Insulation Resistance Testing 

Manual 21-JEE 


Earth Resistance Testing 
Bulletin 25 EE 


Motor & Phase Rotation Testing 
Bulletin 80 EE 


Cable Fault Locating 
Bulletin 65 EE 


Speed Measuring Bulletin 35 EE 


Simply list on your company letterhead any or all of these 
bulletins you would like mailed to you. We will see that you 
receive regularly Biddle Instrument News. 


JAMES G. 


ah Bl ee ok o 


Electrical Testing Instruments * Speed Measuring Instruments 


Laboratory & Scientific Equipment 


1316 ARCH STREET, 
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New & Improved: Products 
(Continued from page 18A) 


Transistorized Two-Way Radio... 


A new line of transistorized two-way 
radios, in units up to 75 watts, is said to 
provide the smallest sizes and lowest bat- 
tery drain commercially available in the 
mobile communications field. The receiver 
and power supply are completely tran- 
sistorized. Only three tubes are used in 


| 
aes | 


the lower wattage transmitting equip- 
ment, four in the 30- and 75-watt models. 
A primary design consideration was lower 
standby battery drain which has been re- 
duced to 0.040 amperes for the 75-watt 
model, an amount equivalent to the ve- 
hicle’s electric clock. General Electric, 
Communication Products Department, 
Lynchburg, Va. 


Total Safety 
Distribution System... 


This concept in electrical distribution 
for industrial plants and buildings pro- 
vides maximum safety in protecting per- 
sonnel from contact with live busways, 
motor control centers, switches, switch- 
boards, and plug-in units. Safety slides 
cover all bus bars and cannot be opened 
and contact made until plug-in units with 
their own safety interlock devices are 
firmly attached to the cover. This method 
of providing covers, slides, and interlock- 
ing controls is applied to all units in the 
system so that connecting or disconnecting 
service entrance equipment, plug-in de- 
vices, bus centers, switches, and the like 
can be made in complete safety. Electric 
Distribution Products, Inc., 2200 3ist St. 
S. W., Allentown, Pa. 


Oiltight Pressure Switch ... 


This oiltight pressure switch for 
heavy duty industrial applications on ma- 
chine tool hydraulic systems operates at 
pressures up to 5,000 psi. The 836, Type 
T, is a compact, attractively styled unit 
completely sealed to exclude oil and wa- 
ter. A calibrated range scale and indicator 
shows the operating pressure, and a visible 
trip indicator shows when the contacts 
operate. The snap action switch mecha- 
nism maintains high contact pressure to 
the point of the switchover, no matter 
how slowly it is approached. Allen-Bradley 
Co., 136 W. Greenfield Ave., Milwaukee 4, 
Wis. 


(Continued on page 30A) 
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otection for transmission lines 


Who can predict where corrosion protection will be needed? 
Insulator life is normally accepted as at least 30 to 40 
years. But corrosion damage could reduce that to five years 
or less. When protection is available at no extra cost, doesn’t 
it make sense to use it? And since the Futura sleeve is 
needed for high voltage service, why not standardize on 
one unit for all services above 34.5 kv? 


All the suspension insulators in the Futura series — 
18,000, 25,000 and 36,000 pound M. & E. ratings — come 
with the Corrosion Intercepting Sleeve. 


R A\ anticipates industry demands 


Rather than await industry demand for a new suspension 
insulator design, Futura anticipates it. Not only will the 
Futura design protect against corrosion problems of the 
future, it also provides high strength with less weight and 
without any increase in dimension. 


You will be hearing more about Futura, its characteris- 
tics and its all-around suitability for the transmission lines 
of tomorrow. 





HIGH PERFORMANCE 
OSCILLOSCOPE 


@ DC-to-15 MC Vertical Response 
@ 0.05 v/cm Vertical-Deflection Factor 
@ 0.04 psec/cm Calibrated Sweep 





The Tektronix Type 515A is a low-cost oscilloscope 
with a wide range of capabilities. Its dc-to-15 mec 
vertical response, wide sweep range and accurate 

calibration extend its application coverage from 

the very slow to the very fast, and simplified 
controls make it very easy to operate. 

Although a higher-performance instrument, 

the Type 515A is smaller and weighs less than 

most other five-inch laboratory oscilloscopes. 

Therefore it is more easily moved from place 

to place in the laboratory, and to remote 

locations for applications requiring precise 

measurements. Take a look at the specifica- 

tions and see if you don’t think the Type 

515A has interesting possibilities in your 





TYPE RMI5 
Same instrument electrically as the 
Type 515A, but in rack-mounting form. 
Dimensions—8%" high, 19” wide, 
23” rack depth. 
$875 


Tektronix, Inc. 


P.O. Box 831 + Portland 7, Oregon 
Phone CYpress 2-2611 * TWX-PD 311 + Cable: TEKTRONIX 


TEKTRONIX FIELD OFFICES: Albertson, L.!., N.Y. * Albuquerque * Atlanta, Ga. * Bronxville, 
N.Y. * Buffalo * Cleveland * Dallas » Daytan + Elmwood Pork, Ill. + Endwell, N.Y. * Houston 
Lathrup Village, Mich. * East Los Angeles * West Los Angeles * Minneapolif + Mission, Kansos 
Newtonville, Mass. * Orlando, Fla. * Palo Alto, Calif. * Philadelphia + Phoenix * San Diego 
St. Petersburg, Flo. + Syracuse * Towson, Md. * Union, N.J. * Washington, D.C. + Willowdale, Ont. 


TEKTRONIX ENGINEERING REPRESENTATIVES: Howthorne Electronics, Portland, Oregon , 
Seattle, Wash.; Hytronic Measurements, Denver, Colo., Salt Lake City, Utah, 











Tektronix is represented in 20 overseas countries by qualified engineering organizations. 
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TYPE 515A 


SPECIFICATIONS 


VERTICAL RESPONSE 
Passband—dc to 15 mc. 
Risetime—0.023 usec. 
Signal Delay—0.25 psec. 
VERTICAL SENSITIVITY 
0.05 v/cm to 50 v/em, continuously variable. 
9 calibrated steps from 0.05 v/cm to 20 v/cm. 


SWEEP RANGE 
0.04 pusec/cm to 6 sec/cm, continuously variable. 
Single control selects any of 22 calibrated steps from 
0.2 usec/cm to 2 sec/cm. 
5 x magnifier, accurate on all ranges. 


FOUR-WAY TRIGGERING 

1. Amplitude-Level Selection—adjustable ampli- 
tude-level and stability controls for triggering at a 
selected level on either the positive or negative slope 
of external, internal, and line signals, ac or de- 
coupled. 
Preset Stability—same as above, except stability 
control is preset at the optimum triggering point 
and requires no readjustment. 
Automatic Triggering—avtomatic level-seeking 
trigger circuit provides dependable triggering for 
most applications. One simple setting assures posi- 
tive sweep-triggering by signals of widely differing 
amplitudes, shapes, and repetition rates. No trigger 
controls need be touched until a different type of 
operation is desired. Provides a reference trace on 
the screen when no trigger signal is present. 

4. High-Frequency Sync—assures a steady display 
of sine-wave signals up to approximately 20 mc. 

OTHER FEATURES 

4-KV Accelerating Potential 

DC-Coupled Unblanking 

Square-Wave Amplitude Calibrator 

ectronically-Regulated Power Supplies 
Dimensions—9%” wide, 13'/2" high, 21'2” deep. 
Weight—40 pounds. 


CVPR BIGR .  ivibeeccccdceapeeieeweee 
Prices f.0.b. factory 





ENGINEERS—Interested in furthering the advancement of 
the oscilloscope? We have openings for men with creative 
ability in circuit and instrument design, cathode-ray tube 
design, and semiconductor research. Please write Richard 
Ropiequet, V.P., Eng. 
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NEW::-Type A 


REALLY SMALL 
IN SIZE AND COST! 


for applications requiring 
shorter timing periods, +15% accuracy 
and no interlocks 


Type B 


MACHINE TOOL STANDARD 
FOR MORE THAN 20 YEARS! 


for applications requiring timing periods 
up to 3 minutes, maximum accuracy 
and 1 or 2 instantaneous interlocks 


COMPARISON TYPE A TYPE B 


Timing Period .2 to 1 min. -2 to 3 min. 
Accuracy +15% £10% 


Max. 2 Double 
Interlocks None Circuit 
Panel Space 2%" x 4” 244" x 7%” 
Convertible y. Y 
Delay-On « Delay-Off sa _ 


Maximum Voltage 600 V. AC 
AC—DC 600V.AC only} 2 250V.DC 


























Write for Timer Bulletin 9050 
Address Square D Company, 4041 North Richards Street, Milwaukee 12, Wisconsin 


NOW...EC&M propucts ARE A PART OF THE SQUARE D LINE 


SQUARE J) COMPANY 
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We look inside your commutator at National 





... The Specialists in electric coils/repair service 
AND HERE’S WHAT WE OFTEN FIND! 


Enlarged view of a dielectric renee of 
a mica vee ring at the lower end of the 
copper bar. This is an example of interior 
commutator faults which may be present 
though exterior } sppeace excellent. 


The bar which projects above those 
adjacent has been locally overheated 
under a brush and soften 


pene | or squirted mica at the apex of the 
3° and 30° cone surfaces of a mica vee 
ring. The black lines on the 3°-surface 
were made by bar-to-bar voltage break- 
down creepage. 


A mica segment on the front end of the 
commutator has started to work out 
eran, Bowe will eventually result in a 
bar-to-bar short circuit. 


When you send D-C machines to National 
for rewinding or rebuilding, the commutator 
gets a close inspection and test. But we’ve 
found from experience that a commutator 
that looks excellent on the surface may be 
in deep trouble inside... with mica cooked, 
varnish burned, loose copper, or imminent 
short circuits. 

So when we are suspicious of the commu- 
tator we remove and open it for a close 
interior inspection. It’s another added assur- 
ance that machines rebuilt by National will 
give you long, dependable service. 

For more information, call National’s 
Columbus plant... HUdson 8-1151. Or call 
the nearest National field engineer. 


National Electric Coil ISON 


DIVISION OF McGRAW-E DISON COMPANY 








COLUMBUS 16, OHIO 
ELECTRICAL ENGINEERS» MANUFACTURERS OF ELECTRICAL COILS. INSULATION, LIFTING MAGNETS+REDESIGNING AND REPAIRING OF ROTATING ELECTRICAL MACHINES 
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Series 1000. 


Easy-to-use compact Beta Series 1000 high voltage 

supplies come in 13 different models, providing volt- 

ages up to 60kv dc and currents as high as 500 ma. 

Adjustable output voltage (0 to max. rating with | (5 ) KV 
coarse and fine controls); extremely low ripple; easy, © 60 KV 
rapid polarity reversal and full metering are a few single phase 
outstanding features. pe aaa 


HV DC TO 250KV WITH MAXIMUM 
CONVENIENCE, SAFETY 











~ 
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Series 2000 — contro! section (left). 
Series 2000 — high-voltage section (right). 


Simple to operate, conservatively rated to insure 

long, optimum performance with maximum safety, 

Beta Series 2000 supplies come in thirteen different 
models, with maximum voltages ranging from 1 to 
250kv dc. Output voltage continuously adjustable 

from 0 to maximum. Two-unit design allows optional 
remote operation of high voltage circuits. For maxi- 

mum voltages less than 30 kv, the high-voltage unit 

is air-insulated; for higher voltages, oil-insulated 
(shipped dry). Every precaution is taken to insure ~~ 
personnel and equipment safety. a asks 2 i ed 


Sorensen markets the widest line of controlled power equipment available today, 
including: Regulated a-c and d-c supplies, unregulated power supplies, frequency 
changers, inverters, and converters, SAMES electrostatic generators for regulated 
voltages up to 600 kv dc, voltage reference sources, high-voltage d-c overpotential 
testers and high-potential test equipment. 

An exceptionally wide selection of standard models is available and experienced 
Sorensen engineers are always glad to discuss your special needs. 9.13 


SORENSEN & COMPANY, INC. 


Richards Avenue, South Norwalk, Connecticut 


S 


IN EUROPE, contact Sorensen-Ardag, Zurich, Switzerland. IN WESTERN CANADA, ARVA. 
IN EASTERN CANADA, Bayly Engineering, Ltd. IN MEXICO, Electro Labs, S. A., Mexico City. 


WIDEST LINE OF CONTROLLED-POWER 
EQUIPMENT FOR RESEARCH AND INDUSTRY 
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New & Improved Products 
(Continued from page 22A) 


Electrical Shielding Tape... 


Intercommunications wire “crosstalk,” 
a nuisance under any circumstances and a 
hazard in aircraft, now can be virtually 
eliminated through use of a new electrical 
shielding tape called Metalshield. Not 
only is this material more effective than 
braided copper wire in preventing in- 
ductance, but it is also 50% smaller, 
roughly 34% lighter, and substantially 
easier to apply. Metalshield is produced by 
laminating 0.00035-inch aluminum foil to 
0.0005-inch Mylar and then slitting it to 
desired widths. The Dobeckmun Co., 3301 
Monroe Ave., Cleveland 1, Ohio. 


Limit Signaling Comparator .. . 


Ideal for small lot inspections or spot 
checking of production runs, this instru- 
ment allows direct readings ranging from 
0.00005 inch to 0.001 inch per dimension 
using one of nine different gauge heads. 
The gauge head is first adjusted by means 


of the vernier until the reference part size 
is indicated on the meter. Then with the 
set-up switch in proper position, the de- 
sired limits are dialed in and the coarse 
and fine signal controls are adjusted. 
Radio Corporation of America, Industrial 
and Automation Division, 12605 Arnold 
Ave., Detroit, Mich. 


Silicone Cable Insulation. . . 


This silicone rubber compound re- 
quires no mill freshening prior to extru- 
sion and is ready for direct feeding from 
the shipping container into the extruder. 
Identified as 1601, the material has been 
designed for faster extrusion rates and 
dense, homogeneous insulating walls with- 
out postcuring. The material maintains its 
electrical properties at high temperature 
and remains flexible over wide tempera- 
ture ranges. Dow Corning Corp., Midland, 
Mich. 


(Continued on page 36A) 
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QUALITY 


CADWELD bus bar electrical connections ave 
superior to all bolted types. 


Competitively priced, these quality connections are permanent 
and cannot loosen or corrode. 


Simplified ordering—specify type connection and quantity only 


—equipment furnished automatically. 


originators and developers of the copper thermit principle 


CADWELD 
electrical connections 
ERICO PRODUCTS, INC. 


2070 €E. Gist Place 
Cleveland 3, Ohio 











General Electric 











) ~ > | 
, 
| | 
| b 
| 

: q 
i] 
j 











G-E Vac-u-Sel Rectifier 

with Improved Cup Washer Design 
lowers contact resistance, increases 
lelgel-mgehilaleh) 
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Standard Stud-Mounted Vac-u-Sel Rectifiers Tube-Mounted Vac-u-Sel Rectifiers 
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Oil-immersed Vac-u-Sel Rectifiers 


SEPTEMBER 1959 


Selenium Rectifiers 


Unique “Vac-u-Sel™ process provides 
uniform precision performance 


VAC-U-SEL PROCESS. The Vac-u-Sel Rectifier is pro- 
duced by a unique spherical evaporation process 
pioneered in the United States by General Electric. 
It consists of evaporating selenium onto a specially 
prepared back plate of aluminum within a controlled 
vacuum atmosphere. 

Spherical vacuum evaporation makes it possible to 
control closely the thickness of selenium layers and 
further purifies the selenium. Better crystal orientation 
is obtained, as well as greater uniformity of all cells. 
The result is longer life—even at operating ambients as 
high as 130°C and higher-than-normal rated currents. 


IMPROVED CUP WASHER DESIGN. This new im- 

proved current collector ring and spacer is now avail- 

able with all larger size cells from three inches 
diameter and up. It greatly improves performance in 
stacks using these higher current cells: 

1. Lower operating temperature by collecting the cur- 
rent from the surface of the cell away from the 
stud, 

2. Lower forward drop by reducing contact resistance 
with broad area contact. 

3. Increased surge ratings due to better current col- 
lection. 


WIDE RANGE OF CELL SIZES AND VOLTAGE 
RATINGS. You can select the cell that will meet your 
requirements best from ten different sizes from the 
tiniest 5/32” diameter miniature cell to the largest 
5x6” plate. Sizes up to 2” square are available in 


Go 


Embedded Vac-u-Sel Rectifiers 


voltage ratings from 18 to 45 volts RMS. The larger 
plates with the new improved cup washer are available 
in ratings from 18 to 36 volts. 


STACKS DESIGNED TO YOUR EXACT SPECIFICA- 
TIONS. The cells you need for your circuit can be 
mounted in a special stack to meet your most exacting 
requirements at no extra cost. Stud, tube and eyelet 
mountings are available. 


FINISHES FOR TOUGH ENVIRONMENTAL USES. 
Vac-u-Sel Rectifier Stacks are supplied in three basic 
finishes: standard commercial, heavy duty and mili- 
tary. In addition oil immersed or embedded stacks are 
available for special environmental conditions. 


Predictable life means lower cost 


Vac-u-Sel Rectifiers last up to 80,000 hours or more, 
but where shorter life will suffice, a smaller, less ex- 
pensive stack can be supplied. Because the Vac-u-Sel 
process produces a precision product, output and life 
characteristics can be accurately predicted. This means 
your exact life needs can be met at lower cost. 

Write for free booklet ECG-344, Designing with G-E 
Vac-u-Sel Component Rectifiers, General Electric Com- 
pany, Semiconductor Products Dept., Section 51899, 
Electronics Park, Syracuse, New York. For other in- 
formation on industry’s most complete line of selenium 
rectifiers, contact your G-E Semiconductor Product 
Sales Office. 


*Reg. Trade-mark of General Electric Company 





Typical Miniature Vac-u-Sel 
Rectifiers 
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THE SHAPE OF THINGS TO COME WITH ANACONDA 


Fluid-cooled copper conductors. The growing need for 
compact electrical assemblies which can handle high 
current densities is leading to an ever-increasing 
variety of hollow, fluid-cooled copper conductors. The 
samples shown full size above give some idea of the 
range of sizes and shapes produced by The American 
Brass Company. 

Nuclear physics magnets are, perhaps, the most 
spectacular applications of fluid-cooled conductors. 
These hollow conductors range from tube .182” 
square O.D. x .083” square I.D. to heavy rectangular 
bars with a round core for water cooling. 
industrial applications. The use of fluid-cooled con- 
ductors is growing rapidly in large electrical equip- 
ment. Generator output can be greatly increased, 
without increasing frame size, by cooling stator and 


rotor bars. Fluid-cooled conductors are being used 
in heat sinks for rectifiers and induction furnace coils. 
Another interesting use is in compact water-cooled 
windings needed to provide very high flux densities 
in, for example, the ceramic magnet manufacturing 
process. These “solenoids” are being built for applica- 


tions in which the current range is from a few hundred 
to about 2000 amperes. 

Technical assistance. Whatever your problem—liquid- 
cooled field coils, rotor bars or a special-shape tubular 
conductor—technical specialists at The American 
Brass Company can help you work out the size and 
shape best adapted to your needs. See your American 
Brass representative or write: The American Brass 
Company, Waterbury 20, Conn. In Canada write: 
Anaconda American Brass Ltd., New Toronto, Ont. so 

















Standard Anaconda copper bus conductor shapes. 
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200,000 KW AT 750 VOLTS is maximum peak rating of twelve d-c 
generators providing power for the confining field coils in 
C Stellarator being built in the new fusion research facility at 
Princeton University. This power is needed to establish the maxi- 
mum 50,000-gauss magnetic field, forming the walls around the 
reaction aimed at reaching 100 million degrees. A.E.C. demon- 
stration model above shows one form of the Stellarator tube that 
has been considered. The big copper bus (top), 9 square inches 
in section and silver plated, will carry the tremendous power from 
the generators to the coils around the Stellarator tube. The 
American Brass Company has furnished the mile of bus required 
for the job to specifications of the Allis-Chalmers Manufacturing 
Co., Milwaukee, Wisc., which is assisting in the design and 
building of the C Stellarator. 


ANACONDA 


ELECTRICAL COPPER PRODUCTS 


Made by The American Brass Company 





== — A 
UE ReLiABIL/TY 


IN-PLANT COMMUNICATION SYSTEM 


FIRST MAJOR INSTALLATION | 
PLACED IN SERVICE IN [3 

U. G. I.’s LUZERNE ELECTRIC 

DIVISION’S HUNLOCK CREEK 
GENERATING STATION 


February 1958 oy 


ince that time, the GTC system delivered constant, uninter- 
rupted service. New plant unit will include extension. 


This installation, as well as thousands of GTC units that have 
been installed in power stations and industrial plants throughout 
the United States since, have definitely established the supe- 
riority and reliability of GTC in industrial voice communications. 


Features contributing to GTC’s acceptance and reliability are: 


1. Provides swift and sure voice communication even in 

adverse environmental conditions, such as extremes of 

5 temperature and noise. 

ey 
i 

y . 
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3. Long-life transistors and rugged, industrial type components are 
used throughout. No vacuum tubes or “entertainment” type com- 
ponents are employed. 


2. ail amplifiers are “plug-in” contributing greatly 
to ease of installation and maintainability. No 
central equipment is required. 


4. inconvenience and expense of vacuum tube replace- 
ment is eliminated. 


3. Design allows expansion of system from “very 
small” to “very large’ by simple addition of units 
where required. 


6. Vitra simple wiring plan (no shielded cables) and 
unitized equipment with integral terminal facilities 
make for easy low cost installation. 


*Gai-Tronics Transistorized Communications is an effective, economical in- 
dustrial communication system designed to provide swift and sure voice 
communications regardless of distance or surrounding noise conditions. 


GAI-TRONICS 
CORPORATION 
Dept. B 
READING, PENNA. 


A SUBSIDIARY OF GILBERT A 
ENGINEERS AND CONSUL 


FOUMOLO 1908 
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New & Improved Products 
(Continued from page 30A) 


Light Control Acts 
Like a Thermostat... 


A light control system that measures 
daylight in a room and balances it with 
the correct amount of electric light to 
assure a constant level of illumination will 
eliminate uncomfortable glare and pro- 
duce up to 50% savings in power costs. A 
photoelectric scanner is mounted where 
it can best monitor the amount of com- 
bined daylight and artificial light in a 
room. This information is then relayed 
to a signal station which compares the 
reading to the dialed light setting. If the 
readings differ, signals are sent to the auto- 
matic light controller which dims or 
brightens the lights to maintain the de- 
sired level. The Superior Electric Co., 
Bristol, Conn. 


Antistatic Spray... 


When sprayed on paper, textiles, rub- 
ber, leather, glass, or plastics, this non- 
greasy, nontoxic aerosol spray, which dries 
in an instant, will prevent attraction of 
dust, shocks, or clinging due to electro- 
static formation. It is useful for spraying 
feedboards, cylinders, packing sheets, and 
tympans of printing presses, and for the 
drive belts, tapes, aprons, and rollers of 
all types of machinery. The Simco Co., 
920 Walnut St., Lansdale, Pa. 


Commswitch ... 


This electronic device assures uninter- 
rupted voice communication over tele- 
phone lines by sensing signal distortion 
and then switching the conversation auto- 
matically to a second line. An incoming 
voice signal enters the first Commswitch 
from the transmitting set and is split into 
two paths, one signal going to the receiv- 
ing set, the other for use as a test sample. 
If the degradation exceeds a value selected 
in a sensitivity control in the second 
Commswitch where the signal is being re- 
ceived, a logic circuit indicates primary 
line trouble. A switchover to an alternate 
line then occurs and an alarm is sounded. 
International Telephone and Telegraph 
Corp., 67 Broad St., New York 4, N. Y. 


Grinding and Seasoning Machine 
for Large Commutators . . . 


The difficult operation of grinding 
and seasoning the commutators of large 
electric motors and generators has been 
simplified by this machine, designed in- 
itially for refinishing the armatures of 
diesel-electric locomotives. The machine 
will handle many different types of motor 
and generator rotors between 20 inches 
and 48 inches in diameter, weighing up to 
9,000 pounds. A unique work-positioning 
system, in which the armature shaft-end 
rests in a two-piece roller mounting, re- 
duces set-up time to less than 30 minutes. 
Pathex (Canada) Ltd., 107 Tycos Dr., 
Toronto, Canada. 


(Continued on page 40A) 
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FIRST DIGITAL 
VOLTMETER 


WITH THE FACTUAL 
FIFTR 
FIGURE 














The All-Transistorized NLS V-35 


Here for the first time is a true five-digit voltmeter with a factual 
fifth figure. Increased accuracy of full five-digit resolution — 
0.001% — results from the new mathematically perfect logic of 
the NLS V-35. 


Other five-digit digital voltmeters require “desensitizing” to 
prevent oscillation of the least significant digit. This results in 
a resolution error of three to nine digits in the upper portions 
8 8-8 ber Se of each range as graphically displayed in the chart to the left. 
MEASURED VOLTAGE This comparison clearly shows the increased accuracy of the 
iol heen ghee site NLS V-35, made possible by full five-digit resolution. 

BLA VS with the footaet Ri hoe, In new logic . . . in all-transistorized circuitry, including logic 
... in new simplified design with plug-in circuit boards, plug-in 
oil-bathed stepping switches, and snap-in readout . . . the NLS 

V-35 leads its field. Write today for complete information. 


NLS V-35 Specifications 


Measures Voltage from +0.0001 to +999.99, Ratio from 
+.00001 to +.99999 . .. 10 Megohm Input Impedance .. . 0.01% 
Accuracy .. . Automatic Selection of Range and Polarity . . . 
And Measures Three Times Faster Than Any Other Stepping 
Switch Instrument. 





Originators of the Digital Voltmeter 


non-linear systems, inc. 


DEL MAR (San Diego), Californio 


NLS — The Digital Voltmeter That Works... And Works... And Works! 
Compact, plug-in design of the NLS V-35 
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OPERATION 
EXPANSION 


September 1, 1959 — Raytheon 
Government Equipment Division 
today announced a major expan- 
sion into five operating subdivi- 
sions: Submarine Signal, Airborne 
Electronic, Systems Management, 
Heavy Electronic, and Santa 
Barbara. 

Made necessary by expanding 
product activity, the decentrali- 
zation has created managerial and 
technical staff positions in all areas. 

Engineers and scientists of es- 
tablished technical competence 
are invited to investigate the 
several opportunities present in 
the area encompassing their par- 
ticular interest. 

Inquiries should be forwarded 
to Mr. Donald Sweet, Engineering 
and Executive Placement, Govern- 
ment Equipment Division, Ray- 
theon Company, 624H Worcester 
Road, Framingham, Mass. 


LVRALfll 


H. R. OLDFIELD, JR. 
Vice President & General Manager 
Government Equipment Division 











A 
SUBMARINE AIRBORNE SYSTEMS HEAVY 
EXCELLENCE SIGNAL ELECTRONIC MANAGEMENT ELECTRONIC BARBARA 
IN ELECTRONICS 
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SUBMARINE 
SIGNAL 


Newport, Rhode Island 
W. Rogers Hamel, 

General Manager 
Engineering, Marketing, 
and Production of com- 
prehensive anti- 
submarine warfare sys- 
tems. Major products: 
underwater detection, 
navigation, communica- 
tions and fire control 
equipment. 
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AIRBORNE 
ELECTRONIC 
EQUIPMENT 


Maynard, Sudbury, 
Waltham, Massachusetts 
Glenn R. Lord, 

General Manager 
Engineering, Marketing, 
and Production of ad- 
vanced aerospace sys- 
tems. Major products: 
navigation, search, and 
fire control apparatus for 
manned aircraft, unman- 
ned aircraft, and space 
vehicles. 





SYSTEMS 
MANAGEMENT 


West Newton, 
Massachusetts 
Harold M. Hart, 


General Manager 
Engineering, Marketing, 
and Management of 
major electronic system 
programs. Activities in- 
clude systems synthesis, 
learning machines, weap- 
ons studies, microwave 
supported platform. 








HEAVY 
ELECTRONIC 
EQUIPMENT 


Wayland, North Dighton, 
Massachusetts 

Fritz A. Gross, 

General Manager 
Engineering, Markéting, 
and Production of long 
range surface radars, 
ordnance and communi- 
cations sytems. Products 
encompass 800-ton 
ground warning systems, 
missile fire control radars, 
96-voice channel pulse 
code modulation equip- 
ment. 


SANTA 
BARBARA 


Santa Barbara, California 
Gordon S. Humphrey, 
General Manager 
Engineering, Marketing 
and Production of infra- 
red and countermeasures 
devices. Projects involve 
active and passive ECM 
equipment for aircraft, 
missiles, and satellites, 
infrared guidance, map- 
ping, and fire control 
components. 
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Right foreground: Nelson 
Class 1041, oil-immersed, 
4160 voit motor starters 


Left background: Nelson 
Class 497, factory-assem- 
bled switchrack, 480 volt 


Nelson Class 497 switch- 
rack with explosion-proof 
starters 


Nelson 2000 KVA, double front, 
unit substation (explosion-proof) 


Phillips Chemical Doubles 
Plant Capacity 


Editors of a leading magazine recently published a six page 
article on how Phillips Chemical doubled the production capacity 
of its Plains Synthetic Rubber Plant. They told how it was done 
and stressed the importance of selecting quality equipment to 
assure a high degree of reliability. In addition to the equipment 
pictured Nelson furnished such vital equipment as motor control 
centers, explosion-proof circuit breakers, combination starters, 
control stations and lighting panels. 

Nelson takes pride in building quality into every job. If you 
are looking for a source of electrical control equipment that puts 
pride of workmanship above all, may we suggest you contact your 
Nelson Sales Representative. Offices are located in principal 
cities throughout the United States. 


P.S. If you would like a print of the article mentioned please 
send your request to the factory. It will be mailed promptly. 


At Nelson ... . quality comes first! 


Nakse) RIZE a @nll i) (mae) 


TULSA, OKLAHOMA 





New & Improved Products 
(Continued from page 36A) 


Linear Powder Cores... 


Used with low-cost polystyrene capaci- 
tors, these linear powder cores can achieve 
extreme frequency stability in filter net- 
works despite wide swings in ambient tem- 
peratures and effect considerable cost sav- 
ing over temperature stabilized cores and 
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silvered mica capacitors. In the new com- 
bination, this is achieved by proper selec- 
tion of inductors and capacitors so that 
the net change in one compensates for the 
net change in the other over the tempera- 
ture desired. Magnetics, Inc., Butler, Pa. 


New Insulator Line... 


Each of the insulators in this series 
features an intercepting sleeve designed to 
protect the porcelain against corrosion 
stress. As corrosion deposits develop be- 
tween the sleeve and porcelain, the former 
gradually yields so that no severe stress 
is exerted on the porcelain. The Futura 
insulators have high strength with less 
weight and no increase in cap diameter 
over existing designs. Ohio Brass Co., 
Mansfield, Ohio. 


Direct-Reading Ohmmeter ... 


Instead of measuring the current flow- 
ing through the unknown resistance from 
a fixed voltage source, this instrument 
measures the voltage drop produced across 
the unknown resistor by a constant cur- 
rent, resulting in an accuracy of 0.25% 
full scale, or 1% absolute. The meter has 
11 measuring ranges from 1 ohm to 1 
megohm full scale. Millivac Instruments 
Division, Cohu Electronics, Inc., Box 997, 
Schenectady, N. Y. 


Indoor Current Transformer... 


A new current transformer for low- 
voltage metering applications by utilities 
can provide considerable savings where 
more expensive weather-resistant molded 
transformers are not required. The type 
RT is designed for 600-volt service in cur- 
rent ratings of 200/5 or 400/5 amperes. 
Westinghouse Electric Corp., P.O. Box 
2099, Pittsburgh 30, Pa. 
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What’s your choice for terminating 
sealed compressor header pin circuits? 
A three-receptacle cluster block? Indi- 
vidual pin receptacles? Individual tab 
receptacles? Whatever way you design 
your header circuits, AMP has the 
solderless terminal you need. 


These three A-MP products (above) are 
quick connect / disconnect types — all 
have uniform crimp reliability and out- 
standing vibration resistance. They offer 
positive wiping action yet will not score 


The A-MP Header 
Pin Cluster Block 


header pins—they may be used inter- 
nally or externally on compressors—and 
all three fit .090” pin specifications. Tab 
receptacles also fit .125” pins. 


For sound, long life performance in 
the presence of oils and refrigerants— 
for high speed application to your leads 
at low cost—specify one or all of 
these A-MP units for your compres- 
sors. Top terminal quality is yours, 
hermetically sealed. 


Send for more information today. 


GENERAL OFFICES: HARRISBURG, PENNSYLVANIA 


A-MP products and engineering assistance are available through subsidiary companies in: Australia « Canada « England « France « Holland « Japan 
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P rofessional Engineering Directory 


Professional Engineering Directory Card 1” or 2” 12 times $180.00 








BLACK & VEATCH 
Consulting Engineers 
Electricity—Water—Sewage—Industry 
Reports, Design, Supervision of 
Construction. Investigations. Valuation 
and Rates 


1500 Meadow Lake Parkway 
Kansas City 14, Missouri 








JACKSON & MORELAND, INC. 


Jackson & Moreland International, Inc. 
ENGINEERS and CONSULTANTS | 





Design and Supervision of Construction 
«i= for «2 
Utility, Industrial and Atomic Projects 
Surveys—Appraisals—Reports 
Dp. i Tt, 7 S Duk li “al 


Machi 
$ f 


BOSTON 





NEW YORK 








MINER and MINER 


Consulting Engineers 
Incorporated 


Greeley Colorado 














ELECTRICAL TESTING 
LABORATORIES, INC. 
2 East End Avenue, New York 21, W. Y. 


Electrical Electronic Environmental, 


Photometric and Chemical Laboratories 


Testing, Research, Inspection and Certification 








THE KULJIAN CORPORATION 


Engineers ¢ Constructors ¢ Consultants 


POWER PLANT SPECIALISTS 
(Steam, Hydro, Diesel) 





Utility ¢ Industrial « Chemical 
1200 NO. BROAD ST.., PHILA. 21, PA. 





SARGENT & LUNDY 
ENGINEERS 


140 South Dearborn Street 
CHICAGO, ILLINOIS 














HIGHLAND ENGINEERING CO. 
William R. Spittal & Staff 


Design, Development and Manufacture 
of Transformers, Chokes, Etc. 


or the 
Electronics, Industrial and Allied Fields 


90 Magnolia St., Westbury. L.L., N.Y. 
EDgewood 3-2933 








| PETER F. LOFTUS CORPORATION 


Design and Consulting Engineers 
Electrical © Mechanical 
Structural © Civil 
Nuclear ¢ Architectural 


esa? 
FIRST NATIONAL BANK BUILDING 


Pittsburgh 22, Pennsylvania 











MULTI-AMP Division 
MULTI-AMP ELECTRONIC CORPORATION 


ig * Eng s * Builders 
Portable Electric Test Equipment 
Field and Laboratory Instruments; Load Boxes 
For low-voltage testing and calibrating of cir- 
cuit breakers, protective and overload relays, 
reclosures, watthour meters, fuse links. 


467 B Lehigh Ave. Union, N. J. 























INTERNATIONAL 
ENGINEERING COMPANY. INC. 


Engineers 
Investigations—Reports—Design 
Procurement—Field Engineering 

Domestic and Foreign 
74 New Montgomery St.. 
San Francisco 5. Calif. 








MEASUREMENTS 
A McGraw-Edison Div. 
RESEARCH & MANUFACTURING 
ENGINEERS 
Specialist in the Design and 
Development of 


Electronic Test Instruments 
Boonton. N.]J. 








The J. G. WHITE 
Engineering Corporation 


Design—Construction—Reports— 
Appraisals 


80 Broad Street NEW YORK 











DE LEUW, CATHER & COMPANY 
CONSULTING ENGINEERS 
Public Transit Subways 
Traffic & Parking Railroad Facilities 
Expresswoys Industrial Plants 
Grade Separations Municipal Works 
Urban Renewal Port Development 


150 North Wacker Drive, Chicago 6 
San Francisco Toronto Boston 








CONSULT THIS 
DIRECTORY 
when in need of specialized 


engineering service 








PROFESSIONAL SERVICES 
Over a wide range are offered 


by these cardholders 
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SOUTHERN ELECTRICAL’S 


neato 


From Southern Elecfrical Company's engineering 
laboratories, which developed ‘CCOMPRESTO" 
cable for the electrical utility industry, comes a 
NEW member to the “"COMPRESTO" family, 
19 WIRE COMPRESTO. 


NOW AVAILABLE — IN COMPRESTO 
19 wire All aluminum conductors — sizes up 
through 336, 400 CM 
18/1 ACSR Conductors —sizes up through 
336, 400 CM 


Available with, 
NEOPRENE, POLYETHYLENE or TWO 
COAT INSULATIONS 


Available as, 


COVERED LINE WIRE, DUPLEX, TRIPLEX 
and QUADRUPLEX 


Developed for the growing need of secondary 
service cables, 
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JOURNAL OF APPLIED CONTROL DEVICES THAT NEVER WEAR OUT 


For Control Engineers Who Are Wearing Out Before Their Time 





THEY TOOK ADVANTAGE 


OF (NO MAINTENANCE) STATIC CONTROL 


Cutler-Hammer, Inc. and Arthur G. McKee & Co., 
American experts at control system and steel mill de- 
sign, respectively, have just paid due respect to the 
problem of servicing complex automatic equipment ina 
foreign land thousands of miles away. They have in- 
stalled CONTROL Switching Reactors and Transductors 
in the blast furnace automatic charging control de- 
signed for an Argentine steel company. Why? Because 
under normal operation, CONTROL Switching Reactors 
simply don’t wear out! Yet look what they do: (1) They 
sequentially count charges and other functions and 


register this information on the operator’s control 
panel; (2) through logic switching, they control and 
interlock the static skip hoist drive, the blast furnace 
large and small bell actuators, the automatic coke 
charging system, and the alarm system... tying them 
all into the operational cycle of the blast furnace. This 
is static control, so named because Switching Reactors 
have no moving parts. Totally enclosed, these high 
permeability magnetic devices operate in the gritty, 
corrosive atmosphere of the steel mill with never a 
shutdown for maintenance. Want details? Write us. 


THREE LITTLE WORDS=logic, switch, operate 


If you want some insight into Cutler-Hammer’s insight, there are three 
words (above) to pay special attention to. Logic: CONTROL’s Switching 
Reactors are designed to take a variety of input signals to be fed into 
several isolated control windings and thus provide AND, OR, NOT, MEM- 
ORY and TIME DELAY sequences. Switch: Orthonol® cores provide stiff 


STATIC CONTROL: 
simple and standard 


From where do your signal pulses 
come? Limit switches? Push but- 
tons? Relays? Any transducer with 
an electrical output? The CONTROL 
Switching Reactor compiles them, 
remembers them, and then acts 
(logically) when the right one 
comes along. It’s a selective device, 
for by presetting it, you will insure 
its operating only upon the proper 
combination of signals. The result? 
A CONTROL Switching Reactor will 
replace a relay system, and once re- 
placed, you minimize maintenance 
and other old-fashioned worries. 
And there's a size for every need up 
to 300VA output. There are CON- 
TROL reactors which operate from 
standard line voltages, others which 
deliver standard load voltages, and 
now there’s one which takes 120 
volts in and gives 120 volts out! Full 
details? Your copy of our catalog 
awaits your request. 


reactor which 


snap action going from “off” to “on” states. The power switching ratio is 
2500:1, even under 10% over-voltage conditions. Operate: There’s no need 
for auxiliary hardware. CONTROL reactors directly operate such loads as 
solenoids, motor contactors and magnetic clutches. They’re ideal for the 
solid state thryratron. They han- 
dle single loads up to 300VA. We 
have an engineering bulletin, giv- 
ing full details on the CONTROL 
drives the solid 
state thyratron. Write for a copy. 


CONTROL Switching Reactors 
in Cutier-Hammer system 


Reliability begins with C(CON' TROL, 


eo 
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FOR CUSTOM FABRICATION 


SPECIFY Kitk tual. Filan 


What is the most economical way to fabricate your components? Ask Kirk & Blum...a 
firm that, for more than 50 years, has maintained the confidence of the nation’s out- 
standing manufacturers with substantial savings in time and cost. 


Kirk & Blum's experienced craftsmen are adept at a multiplicity of production techniques 
for maintaining quality and uniformity at lowest cost. Often, they develop special tooling 
that opens new vistas of economy. 

The extensive facilities and equipment of Kirk & Blum’s 170,000 sq. ft. plant offer a 
capacity for sheet steel fabrication to “%" thickness. Working with aluminum, copper, 
monel, stainless and other alloys is a K&B specialty. 


Request your copy of the new 40-page Kirk & Blum Sheet and Plate Fabrication Catalog. 
Better yet, send us your prints for prompt quotation. 
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THE KIRK é Alum MANUFACTURING CO. 


3204 FORRER STREET «CINCINNATI 9, OHIO 
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elemeter 


ANY VARIABLE 


from Remote Points 


1025 
Transmitter 


1090 
Receiver 


Accurate, Fast Acting, Frequency 
Type Telemeter for Transmission 
over Wire Lines, Microwave, 
and Power Line Carrier 


The Model 1025 Tele- 
meter Transmitter con- 
verts DC mv from thermal 


Accurate converters, etc., to 10-30 
HIGH-SPEED cps which frequency mod- 


* ulates a built-in audio tone 
Continuous channel. AC 10 to 30 cps 
or relay outputs are also 
Telemeter available. Receiver detects 
and demodulates transmit- 
ted signal, generating a 
DC mv for operation of 
recorders or indicating in- 
struments. Up to 45 tele- 
meters can be multiplexed. 
Any communication 
link, including power line 
carrier, microwave or wire 
line may be used. 
Over-all accuracy is 1% 
with a response speed of 1 
second, Equipment fea- 
tures a built-in calibration 
circuit for 10% and 90% 
receiver check, and 10 cps 


Calibrating 224, 3° ps ‘wansmiccer 
ret Agcy stay 


be converted into a DC 
millivoltage or will oper- 
ate a slidewire may be tel- 
emetered, 


WE CAN HELP YOU 
Our Applications Department is 
ready to assist you in your control, 
telemetering or communications 
problem. Phone DEerfield 4-3100. 


Write for Technical and Application Data. 
Kado Frequency 


LABORATORIES, INC. 
Boonton, New Jersey, U.S.A. 
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Industrial Notes... 


Raytheon Co. 
Needham Heights, Mass... 


Circuit-Paks are being used by many 
well-known electronic equipment manu- 
facturers to simplify equipment assembly, 
reduce production errors, and increase re- 
liability. These compact assemblies con- 
tain semiconductor devices and other com- 
ponents connected to provide the desired 
circuit. Many different types of Circuit- 
Paks are available including bridge recti- 
fiers, phase comparators, diode switches, 
amplifiers, and flip-flops. The final assem- 
bly is extremely reliable, compact, light- 
weight, easy to use, and free from atmos- 
pheric effects. Semiconductor Division, 
Raytheon Co., 215 First Ave., Needham 
Heights 94, Mass. 


Alpha Metals, Inc. 
Jersey City, N. J... 


The partial coating of base metals 
used as tabs in the manufacture of tran- 
sistors has been achieved by Alpha Metals, 
Inc., 56 Water St., Jersey City 4, N. J. 
semiconductor materials producers, as the 
result of a new process which enables the 
company to coat one side of the base 
metal, to apply a full coating overlay, an 
edge coating, or a center coating. A second 
important feature of this process is that 
it permits the use of a large variety of al- 
loys. The company reports that with equip- 
ment developed specially for this process, 
they can provide stamped, finished pieces 
with a maximum solder thickness of 0.003 
inch. 


Branson Ultrasonic Corp. 
Stamford, Conn... 


Union Electric Co., St. Louis, Mo., 
uses ultrasonic equipment to make meters 
look and operate almost as good as new. 
A Sonogen (registered trade mark) gen- 
erator and tank/transducer, manufactured 
by Branson Ultrasonic Corp., 40 Brown 
House Rd., Stamford, Conn., removes even 
the most stubborn service grime in only a 
few minutes. And, in reconditioning the 
instruments, Union Electric avoids com- 
plete disassembly, hand-brushing, several 
rinses, and reassembly. Meter parts, such 
as threaded line jumper connectors, instru- 
ment clock units, and demand registers 
are racked for easy handling. In addition 
to meters, Union Electric ultrasonically 
cleans totalizing relay parts, watches, and 
instrument frames. The remarkable clean- 
ing ability of an ultrasonically activated 
liquid is the result of a phenomenon called 
cavitation, a repeated build-up and _re- 
lease of thousands of voids in the fluid. 
This action is so powerful that soot, oil, 
grease, sludge, and even rust are literally 
blasted off any object suspended in the 
cleaning medium. Only a faint crackling 
and the appearance of whitish “spiders” 
in the liquid give any indication of the 
tremendous forces being generated. 


The Deutsch Co. 
Los Angeles, Calif. . . 


More than 35,000 square feet of space 
to be used for a complete production and 
engineering facility for electrical con- 
nectors is being made available in the 
Deutsch Company’s new, air-conditioned 
electrical connector plant in Banning, 
Calif. The building will house rubber and 
plastic molding equipment for connector 
inserts, a prototype shop, complete design 
and engineering facilities, a comprehensive 
certified testing laboratory, complete as- 
sembly operation, and the main adminis- 
tration offices of the Electronic Compo- 
nents Division. The Deutsch Co., 7000 
Avalon Blvd., Los Angeles 3. Calif. 


General Ceramics Corp. 
Keasby, N. J... 


Development of a molymanganese 
printed circuit called Molumina, capable 
of withstanding high temperatures and 
with related greater reliability, has been 
announeed by Advanced Vacuum Products, 
Inc., Stamford, Conn. The company is a 
wholly owned subsidiary of General Ce- 
ramics Corp., Crows Mill Rd., Keasby, 
N. J. The circuit is said to operate with- 
out deterioration in temperatures exceed- 
ing 1,300 F. At present, ordinary printed 


circuits melt or are damaged at tempera- 
tures in excess of 400 F. The substrate or 
base material on which the wiring is 
printed is made of alumina, a type of 
ceramic material which is so hard that 
only a diamond can cut it. An oxide of 
aluminum, it is a cousin of sapphires and 
rubies. The Molumina circuits are still in 
the development stage and the problems 
of making large units have not been com- 
pletely solved. 


(Continued on page 50A) 
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the Westinghouse MG-6 relay 
gives you 6 electrically independent contacts for 
protective relaying or industrial control 


The MG-6 relay was designed specifically for those 
applications where electrically independent multi- 
ple contacts are desired. The 6 contacts of the relay 
are readily reversible to provide make or break 
circuits as required. Each contact circuit is capable 
of carrying 12 amps continuously or 30 amps for 
one minute. If desired, the MG-6 can be supplied 
with an additional snap-action contact which de- 
energizes the relay’s operating coil when the arm- 
ature closes. 

The MG-6 has an operating time of approxi- 
mately 2 cycles on a-c and 5 cycles on d-c (on 60- 
cycle base) when operated at rated voltage. Self- 
reset or latch-in types with manual and electrical 
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reset features are available for projection or semi- 
flush mounting in the molded case, or in the West- 
inghouse Flexitest* case with built-in test facili- 
ties. 

MG-6 contacts will interrupt 30 amps at 115 
volts, 60 cycles, or 3 amps at 125 volts d-c, in a non- 
inductive circuit. Relay operating coil ratings avail- 
able are 1 to 5 amps d-c, 6 to 250 volts d-c, or 115 
to 575 volts, 50/60 cycles. 

For complete information and assistance on how 
the MG-6 can solve problems in your own system, 
call your Westinghouse sales engineer, or write 
Westinghouse Electric Corporation, P.O. Box 868, 


Pittsburgh 30, Pennsylvania. J-40522 
*Trade-Mark 


you CAN BE SURE...1F i's Westingh use 


WATCH WESTINGHOUSE LUCILLE BALL - DESI ARNAZ SHOWS @S TV FRIDAYS 





New design coil cutoff contact available 
for specific applications. 
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TWIST WIRES... 


DIP IN SOLDER... 


Anaconda’s 


ready to solder magnet wire...is saving time and 


A superior product is known by the companies that keep 
it. And many companies—from coast to coast—are doing 
just that with Anaconda Analac. 

Here's why: Analac* film-insulated, solderable magnet 
wire can be used similarly to Formvar or Plain Enamel— 
except that it is solderable without stripping! 

Soldering by dipping, iron or gun produces a perfect 
joint—in just one second in finer sizes—without removing 
the insulation. Analac reduces labor, saves time and money 
wherever many soldered connections are made, or where 
insulation removal is hazardous. 

Not only this, Analac has the excellent abrasion re- 
sistance and other good mechanical properties of the 


enamel wire you're now using. It handles readily, per- 
forms well in high-speed winding. 


Analac is colored a bright red with stable dye used 
many years for identical applications—making it highly 
visible even in finest sizes. This helps operators feel more 
secure, results in higher quality work. Distinctive color 
simplifies its identification, too, from nonsolderable wires. 


Analac is available in an exceptionally large range of 
sizes. The Man from Anaconda will be glad to give you 
more information and help with a production run in your 
plant. See “Anaconda” in your phone book—in most prin- 
cipal cities—or write: Anaconda Wire & Cable Company, 
Magnet Wire Headquarters, Muskegon, Michigan. 


*Reg. U. S. Pat. Off. 57398 Rev, 





- “on a atest 


STRONG JOINTS—as strong as the same joints made 
in bare copper wire—are produced, Here in laboratory 
test, joint holds under high stress. 






% 
\ 


EXCELLENT ABRASION RESISTANCE of Analac is 
shown in this test. It has the same high windability 
normally associated with Formvar, Plain Enamel. 


Pr ee ee oe 


JOINT IS COMPLETED WITHOUT 


STRIPPING WIRE with Analac wire dipped in 
a 50-50 tin-lead solder at 360°C (680°F). The insulation is 
removed at the temperature of molten solder. 


Analac... 
“ * MOLDED-PLASTIC CASES — designed and devel- 
costs for many industries 3. oped by Anaconda—protect spools of Analac from dam- 


age during shipping. Result: no breaks due to bent 
spools. 
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See the Man from ANACONDA WIRE & CABLE COMPANY 


® ; . pte _— east 
ANAC Oo N DA - Fone bend ie catelon C-95A on 
> gs | Analac ready-to-solder magnet wire. 
for ready-to-solder | ee 
Anailac NEW CATALOG ON ANALAC GR cc ccccce coe cc.cvccet so'cunneie ; 


Yours for the asking. 


magnet wire hen cena a 


for your copy. GRY) BOOM, SEATR ss once cvcccccnceuel 
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Industrial Notes 
(Continued from page 46A) 


Radio Corp. of America 
New York, N.Y... 


A complete television studio on wheels 
and a second mobile unit containing tape 
recording equipment have been provided 
by the Radio Corp. of America (RCA), 
30 Rockefeller Plaza, New York 20, N. Y., 


=gg8 

to give Termini Video Tape Service of 

rom ml lamperes New York City “on location” facilities. 
The first of the two units houses three 

RCA cameras with all the allied equip- 

to 50 aln eres ment, a switching system, audio system, 
and operating space for the production 

crew members. The cameras are RCA’s 
TK-31 model, specially designed for field 
work. While the two mobile units can be 
employed separately on different assign- 


cam 
we + =a7_ ik? Sm >= Bet ments, the company plans to use them 
“p, 





primarily as a team. 


complete line of Union Carbide Plastics Co. 


New York, N.Y... 


P ; 
S | [ IC 0 Ni Aerodynamically smooth surfaces re- 


quired on the supersonic U. S. Air Force 


B-58 bomber are made with a calking com- 
pound based on Bakelite epoxy resins, a 
product of Union Carbide Plastics Co., 


Division of Union Carbide Corp., 420 
Lexington Ave., New York 17, N. Y. The 


Over 190 “ ’ B-58 Hustler, a faster-than-sound bomber, 
. is designed to operate at altitudes over 


50,000 feet. The calking formulations 


standard types based on Bakelite epoxy passed rigid high- 


temperature tests and resisted swelling of 


. sealing compounds. The calking also with- 

from which , stands in-flight surface friction and tem- 

perature with a minimum of cracking. The 

Metalset 42 calking compound is manufac- 

to choose tured by Smooth-On Mfg. Co., Jersey City, 

N. J. In constructing the aircraft, spaces 

My between fuselage and wing templates are 

Peak inverse voltages from filled with the material to provide a 

~/ smooth, continuous surface. The com- 

50 to 400 volts in most pound is applied with an air-operated 
. gun. 

types—as high as 600 in 


many. Positive or negative Bendix Computer Division 


base polarity available ae epee, ONE.  « 
‘ . , The Bendix Computer Division’s dis- 
in all models rated trict sales office serving the San Francisco 
F Bay area and the Northwest, has moved to 
at 20 amperes and over. expanded quarters in downtown Oakland, 
Calif., at 1330 Broadway, Suite 1121. Sales 
: ° : and service personnel will work from this 
Complete ee anne office under re direction of Harry Doyle. 


and recommendations available. 


Send for catalog. S&C Electric Co. 
Chicago, Ill... 


A new engineering research building 
is to be built adjacent to the company’s 
Ridge Ave., Chicago, Ill., manufacturing 
plant. The building, to be completed in 


. 1960, will house all of the company’s engi- 
SARKES TARZIAN, INC., RECTIFIER DIVISION, DEPT. E-4 wiittele a hice offices and inhaoe: 
415 NORTH COLLEGE AVE., BLOOMINGTON, INDIANA tories. 
In Canada; 700 Weston Rd., Toronto 9. Tel. Roger 2-7535 Export: Ad Auriema, Inc., New York City (Continued on page 55A) 
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Separate make and break contacts insure absolutely 


clean current carrying contacts at all times. 


ASUO Automatic Transfer Switches 


transfer load in 


When a sustained outage is detected, a contact on the 
ASCO Automatic Transfer Switch closes in 1/50th of a 
second. When standby power source attains proper volt- 
age and frequency, the switch transfers the load to the 
electric plant. Time of transfer—1/30th to 1/6th of a 
second—up to 30 times faster than competitive switches! 
This speed reflects the extra engineering quality built 
into every ASCO Transfer Switch. For example, rotating 
weight design locks contacts in position. They cannot 
be pulled, jarred, or shocked loose... perfect electrical 
contact and minimum power losses are assured. Powerful 
mechanical linkages with single coil design provide sim- 


1/39 to 1% of a second 


ple, sure, two-position operation. Unique interlocking 
makes it impossible for both normal and emergency con- 
tacts to be opened or closed at the same time ... gives 
you added assurance that power will be available when 
you need it. 


Dependable control by ASCO... 


Automatic Switch Co. 


50-K Hanover Road, Florham Park, N. J. 
FRontier 7-4600 


ASCO CONTROL SYSTEM COMPONENTS: 


Automatic Transfer Switches for 
all classes of load to 750 volts 
AC-DC. Transfer connected load 
to standby power when failure or 
substantial reduction occurs. Re- 
turn load automatically when full 
power is restored — in sizes from 
10 to 1200 amps. Write for Cata- 
log 57-S1. 


Automatic Engine 
Starting Controls pro- 
vide fully automatic 
starting and stopping 
of diesel or gas engine 
driven generating sets. 
Write for Catalog 
57-S6. 


Load Demand Con- 
trols automatically 
start engine when 
load is applied; stop 
it when load is re- 
moved. Write for 
Catalog 57-S6. 


Battery Charg- 

ers are designed 

for heavy duty 

industrial use. 

Provide power 

to keep engine 

generator 

eranking bat- 

teries fully 

charged. 

Charger can be 

combined with 

automatic 

transfer panel for compact, 
single package arrangements. 
Write for Catalog 57-S6. 


Solenoid Valves for air 
starting applications, 
and for controlling the 
flow of cooling water, 
fuel oil and other liquids 
and gases. Write for 
Catalog 25. 








Installing a Tiger Brand 15KV paper-insulated, lead-sheathed, gas-filled cable in big city network to obtain higher capacity and freedom from maintenance. 


] 
Making a splice on a Tiger Brand Gas-Filled Cable is about the same as solid cable * 
except for the simple splicing of the small tubes. 


Tiger Brand Electrical Wire & Cable 


A standard cable for every special job 


Asbestos Wire and Cable Varnished Cambric Cable 
Mold-Cured Portable Cord interlocked Armor Cable 
Shovel & Dredge Cable Special Purpose Wire & Cable 


Paper & Lead Cable Aerial, Underground and 
Submarine Cable 








You can install and forget a (ss) Tiger Brand Gas-Filled Cable 


Tiger Brand Gas-Filled Cable consists essentially 
of one or more conductors having a conventional 
solid type saturated paper insulation and covered 
with a lead sheath. 


It differs from solid-type cable in one impor- 
tant respect—it has small open helix steel tubes 
in two of the interstices of a three conductor cable 
to supply gas to the cable structure, and a solid 
walled copper tube in the third interstice to 
transmit gas pressure to joints and terminals. 
These are filled with dry nitrogen gas under a 
stabilized pressure of about 12 pounds. This sys- 
tem effectively controls sheath stresses, elimi- 
nating the major cause of cable failure. Sheath 
integrity is under constant supervision by the 
gas pressure monitoring system. 


Increased Reliability. Advance warnings are re- 
ceived of any damage to the lead sheath. Mois- 
ture entrance to the cable is prevented and re- 
pairs can be made of any sheath damage before 
it has resulted in cable failure. In case of sudden 


emergency overloads, the pressures from the ex- 
panding oil are controlled through the gas feed 
channels, thus preventing any possibility of 
sheath rupture due to excessive pressures. 


Proved Performance. Tiger Brand Gas-Filled Ca- 
bles have been in use for many years. They have 
established a record of continuous performance 
with very little maintenance. For complete engi- 
neering information call our nearest sales office 
or write American Steel & Wire, Dept. 9197, 614 
Superior Ave., N.W., Cleveland 13, Ohio. 


USS and Tiger Brand are registered trademarks 


American Steel & Wire 
Division of 
United States Steel 


Coiumbia-Geneve Steel Division, San Francisco, Pacific Coast Distributors 
Tennessee Coal & iron Division, Fairfield, Als., Southern Distributors 
United States Stee! Export Company, Distributors Abroad 





Kaplore new areas at IBM in 


M=CHANICS 


At IBM, engineers are applying the principles of mechanics in radically 


new ways in order to keep pace with recent scientific advances. One 
project, for example, involves the design of mechanical and electro- 
mechanical devices and servos in the 5-10 millisecond range that will 
insure minimum noise, vibration, and wear. In another project, new 
concepts of magnetic recording systems are being sought that will 
enable great quantities of data to be stored in highly miniaturized 
“memory” devices. Also under development are extremely fast, ex- 
tremely small output mechanisms that will open a new era in office 
equipment design. For assignments like these, IBM is seeking engineers 
who can solve the unusual mechanics problems posed by recent 


technological break-throughs. 
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SOME ASSIGNMENTS NOW OPEN 


CAREERS AVAILABLE 
IN THESE AREAS 


Development of nonconventional devices that accu- 
rately measure the effects of gear-tooth wear on 
angular precision; design of gears for miniaturized 
electromechanical devices; analysis of problems in- 
volving the organization and design of high-speed 
mechanical and electromechanical devices. Experi- 
ence required in gearing problems arising from in- 
formation transmission applications. 


Theoretical and experimental analysis of dynamic 
elastic systems; of stability, self-acting, and experi- 
mental pressure gauges; of liquid journals and thrust 
bearings; of solutions to partial differential equations 
of the elliptical type for various boundary conditions 
in lubrication problems. 


Mechanical movements—study of their addition and 
communication by fluid-column linkages, and solu- 
tion of problems in elastic properties of members; 
investigation of means of storing and handling me- 
chanical ‘‘memory"’ media stored in densely packed 
bin array. 


Thermodynamics problems in aircraft installation 
and cooling work. Knowledge of heat transfer, pack- 
aging, and aircraft structures necessary. 


Applied research in noise-generating phenomena in 
data processing equipment. The work includes analy- 
ses of intricate electronic or electromechanical com- 
ponents, measurement of physical effects in noise 
production, and application of data to the optimiza- 
tion of design parameters for minimum machine- 
noise output. 


Study of the behavior of transient systems, pulse 
behavior and nonlinear response of mechanical sys- 
tems; analyses of impact loads on mechanical sys- 
tems and transducing of energy into and out of 
mechanical systems. 


Research — through photoelasticity — of propagation, 
reflection and diffraction of stress waves in birefrin- 
gent materials; study of dynamic stress-optic laws. 
Experience required in field of applied mechanics or 
photoelasticity. 
Acoustics 

Applied mathematics 
Dynamic elastic systems 
Electromechanics 
Fiuid-column linkage 


Gear design 

Mechanical analysis 
Servomechanisms 
Systems design 
Vibration & wear control 
QUALIFICATIONS: B.S., M.S., or Ph.D. in Mechanical 
Engineering, Electrical Engineering or Engineering 
Science—plus proven ability to assume a high degree 
of technical responsibility in your sphere of interest. 


You will enjoy unusual professional freedom and the 
support of a wealth of systems knowledge. Compre- 
hensive education programs are available plus the 
assistance of specialists of many disciplines. Work- 
ing independently or with a small team, your indi- 
vidual contributions are quickly recognized and re- 
warded. This is a unique opportunity for a career with 
a company that has an outstanding growth record. 


For details, write, outlining your 


background and interests, to: 


Mr. R. E. Rodgers, Dept. 550! 


Industrial Notes 
(Continued from page 50A) 


I-T-E Circuit Breaker Co. 
Philadelphia, Pa. . . 


A high-voltage switch completely en- 
closed in a section of isolated-phase bus is 
a space-saving new development of I-T-E 
Circuit Breaker Co., 1900 Hamilton St., 
Philadelphia 30, Pa. Designed for use with 
runs of isolated-phase bus, the unique 
metal-enclosed high-voltage switch will be 
a boon to many electric utilities needing 
to expand in their present crowded metro- 
politan locations. All of the switching 
mechanism is contained within the bus 
housing and telescoping blade action 
eliminates the need for any extra space for 


blade storage. Therefore, no additional 
lengths of bus are required when the 
switch is added to a standard run. In ad- 
dition, the completely metal-enclosed 
equipment guarantees maximum reliabil- 
ity, limits faults to phase-to-ground types, 
and assures that no live parts are exposed 
which would constitute a safety hazard to 
personnel. The ratings for which these 
switches can be built range in voltage from 
69 through 230 kv and in current to 2,000 
amp. Switch diameter for any rating would 
be the same as that of the standard size 
isolated-phase bus for the voltage carried. 


U. S. Testing Co., Inc. 
Hoboken, N. J... 


Because of increased activity by vari- 
ous Government agencies in verifying that 
test equipment calibration meets Bureau 
of Standards reference standards, United 
States Testing Co., Inc., 1415 Park Ave., 
Hoboken, N. J., is now offering a com- 
plete service package which will meet 
Governmental requirements. Included in 
the service are certificate guaranteeing that 
test equipment has been compared to 
standards which can be traced directly to 
Bureau of Standards references; data sheet 
log of calibration at various points of the 


equipment scale; seal attached to equip- 
ment, showing date of certified test; and 
tag attached to equipment, showing date 
of last test and due date of next test. 


IBM Corporation 
590 Madison Avenue 
New York 22, N.Y. ® 





INTERNATIONAL BUSINESS MACHINES CORPORATION (Continued on page 644A) 
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ONLY GENERAL CABLE MANUFACTURES BOTH TYPE Mi AND INTERLOCKING ARMORED CABLES. 
CONTACT YOUR NEAREST GENERAL CABLE SALES OFFICE FOR FULL INFORMATION AND SPECIFICATIONS. 








TYPE Mi CABLE has solid copper 
conductors and sheath separated by 
highly compressed inorganic insulation! 
Just about indestructible, yet it trains 
easily over and around obstructions. 
Naturally it needs no protection: just train 
it and terminate it. MI is compatible 

with all other wiring systems. It is 
completely resistant to moisture, age, 
nearly all chemicals, temperatures up to 


185°F with standard terminations, 482°F 

for power distribution, with special terminations; and it is 
control and 
lighting circuits 


approved for use in hazardous areas. 


It will last forever. 


Type MI Cable and 
interlocking Armored Cable 
work together to lower 
installation costs, minimize 
space requirements, 
provide maximum flexibility 
and accessibility in 

your cable systems. 


GENERAL CABLE’S*interlocking 
Armored Cable combines flexibility with 


the mechanical protection normally 
afforded by metallic conduit, yet has the 
same current rating as cable in free air. 
It can be trained to fit the contours of 
buildings and surrounding equipment and 
provides a neat, compact installation. 
It is available in bronze, aluminum and 
a rm Q re steel and may be applied over most 
cable insulations in the voltage ranges 
recommended by industry standards. 
cable Protective coverings are available to 
combat environmental conditions which 
might cause pitting or corrosion of 


for feeder circuits : ; 
the interlocking armor. 


GENERAL CABLE CORPORATION 730 Third Avenue, 


65 Offices and Distributing Centers Coast-to-Coast New York 17, N. Y 


=e GENERAL ’CABLE 
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Power Boost with PARANITE® 


Consolidated Edison is meeting the challenge of mounting demands 

for electrical power with a systematic program of replacement and expansion. 
Selected to help carry this ever-increasing load in the Metropolitan New York area 
is Paranite “Network Power Cable”... one of the many Paranite 

products which backs up a reputation... “IF IT’S PARANITE IT’S RIGHT?” 


\ 


Why PARANITE “NETWORK CABLE ?” 


Paranite Network Cables are engineered, manufactured, tested and have been 


proven in installation to meet the severe demands of seasonal peak loads. 


The consistent performance of Paranite marks it as a product of close quality control! 


PARANITE WIRE AND CABLE DIVISION 
Essex Wire Corporation, Fort Wayne 6, indiana 
MANUFACTURING PLANTS: Birmingh Ala.; Anaheim, Calif.; J boro, Ind.; Marion, Ind.; Tiffin, Ohio uve serTER 
Saies Offices in all Principal Cities eermer™ 
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New switch for matchless safety 


Now, for the first time, the new American Electric Type 
“ND” Safety Switch offers all of the features “most wanted” 
in one safety switch by people who work with and use 
electrical equipment. 


Included among the many “extras” to be found in this 
newest of safety switches are: visible double blade con- 
struction; positive, snap-action make and break; double 
insulation between blades and operating mechanism; opti- 
mum-size enclosures for maximum heat dissipation; plenty 
of wiring space for easier, faster installation; and an exclusive 
safety-yellow operating handle for quick, positive “spotting” 
even in poor light. 

These and countless other field-tested design standouts 
assure the ultimate in safety switch protection with maxi- 
mum operating life. 


This new American Electric Normal Duty Safety Switch 
is, in fact, the result of the same kind of thorough engi- 
neering research and workmanship which has long made 
Clark Controller “the standard of quality” for industrial 
electrical control. 


It meets NEMA standards for normal duty industrial and 
commercial use and is approved by Underwriters’ Labora- 
tories for these applications as well as for service entrance 
equipment. It is currently available in 30-ampere and 
60-ampere, 250-volt and 600-volt ratings, both fusible and 
non-fusible. 


Bulletin 250-ND fully describes every detail of this new 
switch designed for “matchless safety”. For your free copy 
see your nearest American Electric Switch—Clark Controller 
Company distributor. Or, write direct. 9831 


American 


he CLARK CONTROLLER 


Everything Under Control © 1146 East 152nd Street * Cleveland 10, Ohio 








New dimensions 
in Communications 


EXPLORATION 
OF SELECTION 


GENERAL TELEPHONE LABORATORIES has under 
long-range development a completely integrated communica- 
tions system capable of handling numerous modes of trans- 
mission simultaneously at high speed. 


One requirement is a relatively compact electronic switching 
and gating package that will permit the instantaneous selec- 
tion of circuit routes. 


Methods currently under study include the high speed selec- 
tion of either analog or digital communications circuits by 
both time and space relationships. Each of these techniques 
employs solid state devices and circuitry of the latest types, 
and generates requirements for new devices for the future. 


Communications is but one phase of our work in providing 
research and design support for Automatic Electric and other 
affiliated manufacturing units of General Telephone & Elec- 
tronics Corporation. 


We have a limited number of permanent positions to offer 
Physicists and Engineers with experience in solid-state cir- 
cuitry, digital data transmission, computer circuitry, memory 
systems and electronic packaging. For an appointment, write 
in confidence to Mr. Robert Wopat, President, General Tele- 
phone Laboratories, 100 Wolf Road, Northlake, Illinois. 


General Telephone Laboratories 
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PROFESSIONAL 
GROWTH 


> 2 A NEW FIELD: 


DATA SYSTEMS 
IN UNDERWATER 
RESEARCH 


Work is expanding at IBM on the 
design of new information- 
handling techniques required to 
explore the depths of the ocean. 
These investigations in oceanog- 
raphy are expected to have far- 
reaching scientific and military 
implications. Original and basic 
work will be needed in acoustics, 
information theory, advanced 
network theory, delay lines and 
cross-correlation techniques. 
Work will include systems design, 
real-time data processing, analy- 
sis of experimental equipment, 
and hybrid analog-digital tech- 
niques in unique data processing 
configurations. All phases of 
these varied projects will provide 
excellent career opportunities for 
Data Processing Systems Engi- 
neers. 


BATA PROCESSING SYSTEMS ENGINEERS 


B.S., M.S. or Ph.D. in E.E. 
Experience desirable in de- 
velopment of one or more of 
these areas: Navy sonar, fire 
control, ASW, or navy naviga- 
tional data processing sys- 
tems. Experience desired in 
analog and digital special- 
purpose instrumentation, 
conversion equipment, elec- 
tronic correlation devices, 
displays and delay lines. 


You will enjoy unusual profes- 
sional freedom and the support 
of a wealth of systems knowl- 
edge. Comprehensive education 
programs are available—plus the 
assistance of specialists of many 
disciplines. Working independ- 
ently or with a small team, your 
individual contributions are 
quickly recognized and rewarded. 


Write, outlining your qualifica- 
tions and experience, to: 


Mr. R. L. Lang, Dept. 55011 
IBM Corporation 
Owego, New York 


IBM. 


INTERNATIONAL BUSINESS MACHINES CORP. 
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the new look in 50 ana 100 ampere electrical connectors! 


Supercon 
ELECTRICAL 
CONNECTORS 
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Six distinctive colors! 


THE 
SUPERIOR ELECTRIC 
COMPANY 


Bristol, Connecticut, U.S.A. 





ELECTRICAL 
CONNECTORS 


laboratories + factories + classrooms - testing facilities 
¢ research and development centers 
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100 AMPERE TYPES 





ta XIM 


50 AMPERE TYPES 


MAXIMUM FLEXIBILITY of power 
supply boards and distribution 
panels . . . mobile and portable 
equipment can be transported to 
any location stationary 
patchboards provide centralized 
control location. 


EQUIPMENT SAVINGS are made 
possible by utilizing one piece 
of apparatus to do the work of 
many . . . installation of costly 
permanent switching gear and 
wiring is minimized. 


RAPID INTERCHANGE and inter- 
connection of electrical appa- 
ratus permits many tests or oper- 
ations to be made and changed 
in the quickest possible time — 
set-up time is decreased. 


SAFETY AND EFFICIENCY are as- 
sured by low-resistance, fully in- 
sulated connections . . . circuits 
can be energized with safety to 
user and equipment. . . all metal 
parts recessed for maximum pro- 
tection. 


FAST...EASY... 2 STEP ASSEMBLY 


PIN) PLUGS 


SOCKET PLUGS 


RECEPTACLES 


See 


\ 


Attach the cable to the pin plug with the 
two fastening screws or by soldering. 


Slip the socket plug grip over the cable 
and attach the cable to the socket plug 
with the screws or by soldering. 


‘a 


Screw the socket plug shield and grip 
together securely. 


After opening the panel hole, screw the 
cap and the base together securely. 


oo) 
- 30 


4 
Me 


Attach the wiring by lug, clip-lead, wrap- 
around or by soldering. 


Slip the grip over the pin plug and 
tighten in place with the assembly nut. 











THE SUPERIOR ELECTRIC COMPANY, Bristol. Connecticut 


LJ LJ 


name 


..» FOR YOUR FILES 


Request SUPERCON 

Bulletin giving full technical 
information, ratings 

and specifications. 


Please send 
SUPERCON Bulletin. 


Please have your 
representative call. 











company 
address THE SUPERIOR ELECTRIC company 


ty Bristol, Connecticut, U.S.A. 





ELECTRICAL-ELECTRONIC 
ENGINEERS 
interested in 

Reliability and design 
for Maintainability 


Expanding programs at Boeing in 
connection with Minuteman, the Air 
Force’s advanced, solid-propellant 


ICBM, have created a number of 


outstanding openings for engineers 
and scientists in the field of Relia- 
bility and design for Maintainability. 
These are challenging assignments 
with the Electronic Sciences Section 
of Boeing, an industry leader in the 
development of advanced systems. 
Openings include assignments to: 
1. Establish 
engineering reliability policies. 
. reliability goals for improved 
weapon systems. 
. reliability objectives for electrical 
sub-systems. 
... reliability training programs for 
technical personnel. 
Select, qualify and improve elec- 
trical and electronic components. 
Analyze and develop preferred 
circuits. 
Represent Boeing with customers, 
vendors and associate contractors. 


If you are interested in the develop- 
ment and in demonstration relia- 
bility in weapon systems, you'll find 
in these openings all the scope you 
need to develop your career poten- 
tial to the fullest. You will also enjo 
a host of benefits at Boeing, indod. 
ing a retirement plan, paid vacations, 
insurance programs and an oppor- 
tunity to participate in company-paid 
graduate study programs. 

Write today to: 


Mr. Stanley M. Little 
Corporate Employment 
Administrator 

Boeing Airplane Company 
P. O. Box 3822 - ELC 
Seattle 24, Washington 


SIODEMN IF 


...environment for 
dynamic career growth 
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Here’s how RCA can lift you off 
that engineering “assembly line” 


With RCA Service Company, you enter an engineering activity 
where you’re in continual contact with all aspects of the broad 
picture. You’re doing practical applications engineering work, 
following up your thinking on a theoretical level with active 
participation in testing, production and field acceptance. No 
rut or “assembly line”’ job to bar your progress here! 


You'll find the latest openings for electronic and mechanical 
engineers at RCA Service Company among the most interesting 
in electronics. Locations are desirable as the opportunities .. . 
including Alexandria, Va., close to the nation’s capital; subur- 
ban Cherry Hill, N.J., near Philadelphia; other locations, both 
domestic and overseas. 


To arrange a confidential interview at a location 
of your choice with engineering management, write: 


Mr. James Bell 

Employment Manager, Dept. Y 22J 
RCA Service Company 

Cherry Hill, Camden 8, N.J. 


RCA SERVICE COMPANY 











PATTERNS IN POWER 


Silicon Rectifiers by Audio Devices establish 
new standards for high power industrial appli- 
cations. Available in current ranges of 25 to 
250 amperes (nominal, single-phase, half-wave 
rating), 50-400 PIV, with positive or negative 
base connections. Hermetically sealed AD Sil- 
icon Power Rectifiers provide users with longer 
life and more efficient operation under high 
temperature conditions. All units, including 2 
amp. and up, now available from stock. For 
engineering data, write, wire or call RECTIFIER 
DIVISION, AUDIO DEVICES, INC., 620 E. DYER 
ROAD, SANTA ANA, CALIF. Kimberly 5-8241. 


IN CANADA: Alex L. Clark, Ltd., Toronto 18, 
OVERSEAS EXPORT: ROCKE INTERNATIONAL 
CORPORATION, New York 16. 





Industrial Notes 
(Continued from page 55A) 


Leeds & Northrup Co. 
Philadelphia, Pa... 


A contract for an undisclosed amount 
from Eastman Kodak Co., Rochester, N. Y., 
covering infrared equipment for measur- 
ing solvent vapors from film roll coating 
machines, has been received by Leeds & 
Northrup Co. The equipment includes 
safety features fer alarming and auto- 
matically shutting down the machines 
prior to the time that vapors might tend 
to reach an unsafe concentration. 


Atomics International 
Canoga Park, Calif... 


An atomic energy reactor has been 
shipped by Atomic International to Maya- 
guez, Puerto Rico, for installation at the 
Puerto Rico Nuclear Center there. The 
reactor is a 10-watt, solution-type labora- 
tory reactor, one of six already built by 
Atomics International, a Division of North 
American Aviation, P.O. Box 309, Canoga 
Park, Calif., for educational, medical, in- 
dustrial, and general research applications, 
including the production of radioactive 
isotopes. 


Air Reduction Co., Inc. 
New York, N.Y... 


Designed to supplement the facilities 
of Airco’s Central Research Laboratories 
at Murray Hill, N. J., a new test laboratory 
in Franklin Township, N. J., will be de- 
voted to research on fuels and oxidizers. 
The test center will provide facilities for 
laboratory, prepilot, and pilot scale op- 
erations. The Wigton-Abbott Corp.. engi- 
neers and constructors, Plainfield, N. J., 
has been awarded the contract for the test 
laboratory. Air Reduction Co., Inc., 150 E. 
42nd St., New York 17, N. Y. 


Stromberg-Carlson 
Rochester, N.Y... 


The S-C 5200 electronic printing sys- 
tem prints numbers, letters, or symbols at 
speeds up to 5,000 lines per minute on 
preprinted forms. Stromberg-Carlson, 
Rochester 3, N. Y., sees their widespread 
use by financial institutions, insurance 
companies, Government agencies, and 
manufacturing firms for large volume proc- 
essing of such business forms as invoices, 
checks, statements, premium notice, and 
inventory records. S-C 5200 systems incor- 
porate several changes from the original 
S-C 5000 series to permit printing of pre- 
printed forms with close tolerance. These 
include an M-30 storage buffer which stores 
and interprets data and instructions from 
digital computers and directs the printing 
format of the 5200 series. The process 
combines the use of the Charactron shaped 
beam tube, a product of Stromberg-Carl- 
son, and a xerographic printing process 
developed by Haloid XeroX, Inc. 
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Your plant... building... equipment 
depend solely upon the transformer 


SORGEL 


TRANSFORMERS 





2000 Kva 3-phase 15 KV transformer, 
core and coils only. Illustrating disc 
type continuous windings without splices 
and substantial supports of all termi- 
nations. 











The dry-type transformer is the heart of 
your entire electrical distribution system. 
Its continuous, reliable and economical per- 
formance is vital to every operation .. . 
from heavy machinery and production equip- 
ment, to the air-conditioning and light in 
your office. 


SORGEL sound-rated 
dry-type transformers 
assure you of... 


Time-Tested Reliability eee 
Nearly half a century’s experience in the 


development, manufacturing and applica- 
tion of transformers, in world-wide use. 


Installation Flexibility ... 


Place at any convenient location near the 
load center . . . reduce long feeder runs 
. . . provide greatest economy. 


Lowest Sound Level . . . Highest Efficiency 


Originators of low sound level. Sound- 
rated up to 10,000 KVA. Lowest core and 
copper loss, resulting in minimum operat- 
ing costs. 


A Complete Line... 


¥, KVA up to 10,000 KVA. 120 volts to 
15,000 volts. Also transformers for special 
applications and saturable reactors to reg- 
ulate and control electric power. 


Compare before you buy or specify. Then, select 
the best dry-type transformer, made only by 


Sorgel Electric Company 
846 West National Avenue, Milwaukee, Wis. 


Sales engineers in principal cities. 


Consult the classified section of your telephone directory 
or communicate with our factory. 


THE LARGEST AND OLDEST EXCLUSIVE MANUFACTURER OF DRY-TYPE TRANSFORMERS 
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Tr BS . a 
lf your career needs 
care and feeding... 


DOUGLAS AIRCRAFT COMPANY 
MISSILES AND SPACE SYSTEMS 


has immediate openings 
in the following fields— 


Electrical and Electronics: 


Control System Analysis & Design 
Antenna & Radome Design 

Radar System Analysis and Design 
Instrumentation 

Equipment Installation 

Test Procedures 

Logic Design 

Power System Design 


Mechanical Engineering — 
Analysis and Design of the following: 


Servo Units 

Hydraulic Power Systems 

Air Conditioning Systems 
Missile Launcher Systems 
Propulsion Units and Systems 
Auxiliary Power Supplies 


Aeronautical Engineering: 


Aerodynamic Design 

Advanced Aerodynamic Study 

Aerodynamic Heating 

Structural Analysis 

Strength Testing 

Dynamic Analysis of Flutter 
and Vibration 

Aeroelasticity 

Design of Complex Structure 

Trajectory Analysis 

Space Mechanics 

Welding 

Metallurgy 


Physics and Mathematics: 


Experimental Thermodynamics 

General Advanced Analysis in 
all fields 

Computer Application Analysis 

Computer Programming and 
Analysis 

Mathematical Analysis 


For full information 

write to: 

Mr. C. C. LaVene 

Box 620-Q 

Douglas Aircraft Company, Inc. 
Santa Monica, Calif. 





Trade Literature... 


Aluminum Welding Book ... 


A comprehensive survey of the tech- 
niques of welding aluminum using Air 
Reduction’s Aircomatic (gas-shielded 
metal-arc) and Heliweld (tungsten-inert- 
gas) processes entitled “Aircomatic and 
Heliwelding of Aluminum,” (form 
ADI 1258) thoroughly covers the entire 
subject from a brief historical note on the 
first uses of these processes for welding 
aluminum to the highly specialized alu- 
minum fabrications which are being 
welded with them today. Air Reduction 
Sales Co., a Division of Air Reduction Co., 
Inc., 150 E. 42nd St., New York 17, N. Y. 


Basic Motor 
Frame Design Brochure... 


A 4-page brochure on the entire line 
of basic induction motor frame designs 
specifies cooled and noncooled designs 
and offers scaled drawings and mechan- 
ical specifications on each design. Air- 
Marine Motors, Inc., 369 Bayview Ave., 
Amityville, N. Y., or 2221 Barry Ave., 
Los Angeles, Calif. 


Industrial and 
Motor Controls Catalog... 


Magnetic contactors, starters, and 
reversing contactors, together with dia- 
grams of enclosures and dimensions are 
described and illustrated in a catalog 
recently released by B/W _ Controller 
Corp. Also covered are starter-relay com- 
binations, and combination starters and 
enclosure. B/W Controller Corp., 2211 
E. Maple Rd., Birmingham, Mich. 


Booklet on Computer Consulting... 


This booklet describes consulting serv- 
ices available nationally in computers and 
controls, data processing, guidance systems, 
and logical design. and includes sections 
describing specific projects, clients, and key 
personnel. Copies may be obtained by writ- 
ing to Marc Shiowitz and Associates, Inc., 
13520 Crenshaw Blvd., Gardena, Calif. 


Reprint on Electrolytic 
Copper Powder... 


Production of electrolytic copper 
powder is described in detail in a technical 
paper recently prepared by Frank Wills 
and E. J. Clugston, American Metal 
Climax, Inc. Reprinted from the Journal 
of the Electro Chemical Society in booklet 
form, it covers the step-by-step procedures, 
equipinent, and quality control measures 
which are required in commercial opera- 
tions. Included in the booklet are several 
tables, one of which shows some of the 


types of powder produced. Copies of the 
reprint are available from American Metal 
Climax, Inc., 61 Broadway, New York 6, 
N. Y. 


Facts About Plastics ... 


A pocket-sized 4-page booklet com- 
pares outstanding properties and typical 
industrial applications of 13 major plastic 
families in common industrial use. In- 
cluded are acrylic, Implex, nylon, Teflon, 
polyethylene, flexible and rigid vinyl, cellu- 
lose acetate, butyrate, polystyrene, high- 
and medium-impact styrene, phenolic, and 
fibrous glass reinforced polyesters and 
epoxies. Five major misconceptions about 
plastics are corrected. Cadillac Plastic & 
Chemical Co., 15111 Second Ave., Detroit 
8, Mich. 


Electric Process Heaters ... 


Catalog 60, 64 pages long, illustrates 
the complete line of Chromalox electric 
process heaters and describes their many 
uses. This represents over 15,000 types of 
heaters to fit most heating needs. Also in- 
cluded is a comprehensive application sec- 
tion and a technical section to aid in 
accurate calculation of heating require- 
ments. Each product is illustrated and 
described with lists of types, sizes, and 
ratings. Edwin L. Wiegand Co., 7500 
Thomas bilvd., Pittsburgh 8, Pa. 


Industrial Coil Catalog ... 


A 44-page general catalog (No. 60) 
offers detailed specifications and pricing 
information on 1,300 standard television, 
radio, and transistor coils, plus an ex- 
panded listing of industrial coils and 
chokes. Included are a_ separate part- 
number index and price list, a cross- 
reference of original parts to Miller equiva- 
lents, and 117 i-f-r-£ schematic diagrams. 
Complete new listings on color television 
items are also included. J. W. Miller Co., 
5917 S. Main St., Los Angeles 3, Calif. 


Literature on Minicast Parts ... 


The story of the new Minicast pre- 
cision forming process, what it is, what 
it does, and what type of parts can be so 
produced, is detailed in a reprint of a 
feature article made available by Casting 
Engineers Div., Chicago, Ill. Case studies 
of eight Minicast parts picture each part, 
together with an analysis of design prob- 
lems; how, in some cases, the part was 
formerly made; what features of Minicast 
made a changeover desirable; and what 
benefits are now enjoyed from the new 
process. Other basic design information 
covering the Minicast process is also fea- 
tured. Casting Engineers Div., 2323 N. 
Bosworth Ave., Chicago 14, Tl. 

(Continued on page 74A) 
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The care and feeding of a missile system 


It takes more than pressing a button to send a giant rocket on its way. 
Actually, almost as many man-hours go into the design and construction 
of the support equipment as into the missile itself. A leading factor in the 
reliability of Douglas missile systems is the company’s practice of including 
all the necessary ground handling units, plus detailed procedures for system 
utilization and crew training. This complete job allows Douglas missiles like 
THOR, Nike HERCULES, Nike AJAX and others to move quickly from test 
to operational status and perform with outstanding dependability. Douglas 
is seeking qualified engineers and scientists for the design of missiles, 
space systems and their supporting equipment. Some immediate openings 
are described on the facing page. Please read it carefully. 


Alfred J. Carah, Chief Design Engineer, discusses the ground installation 
requirements for a series of THOR-boosted space DO U G LAS 
probes with Donald W. Douglas, Jr., President of 

MISSILE SYSTEMS I SPACE SYSTEMS MM MILITARY AIRCRAFT & JETLINERS I CARGO TRANSPORTS &@ AIRCOMB ll GROUND-HANDLING EQUIPMENT 
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at 
the 
switch 


You can count on Amp-trap* 

.. when you want to stop a 500,000 
Ampere short circuit dead in its 
tracks. In fact, if Amp-trap is 
watching and waiting at your 
entrance switches or in your circuit sad Preteseat for 
breakers — you couldn’t be safer. : / your protection 
That’s why those who know insist sy i, / by 27 patents. 
on and get Amp-trap. 


Amp-trap is “always awake at the switch” .. . where current 
limitation with high interrupting rating is required . . . on general 
power circuits, on DC circuits, on standard and the new higher 
voltage networks, on busways and entrance switches, even on 
general electronic circuits. 


Amp-trap is a true current limiter because it anticipates and 
stops dangerous short circuits long before they can become 
destructive. Nothing takes the place of Amp-trap. 

There’s one for every purpose. Ask for Bulletin 514-9. 


®Amp-trap isa 
registered trademark of 
The Chase-Shawmut 
Co, and refers toa 
current limiting fuse 
and herein is written 


Amp-trap. 


© 1959 The Chase-Shawmut Co, 


THE CHASE-SHAWMUT co. 
374 MERRIMAC STREET + NEWBURYPORT, MASSACHUSETTS 
Subsidiary of |-T-E CIRCUIT BREAKER CO., Philadelphia, Pennsylvania 


C-Q-T TRIOWET® one Q-T rime 





3rd National Conference 


ON ANALOG 
AND DIGITAL 
INSTRUMENTATION 


March 1959 


This conference was planned to 
provide a review of the progress 
made in instrumentation technol- 
ogy. Publication T-113 is the 
record of the conference held at 
Philadelphia, Pa., April 20-21, 
1959. Sponsored by the Recording 
and Controlling Instrumentation 
Committee of the AIEE, the 279- 
page publication contains 31] of 
the papers presented at the meet- 
ing which was divided into the 


following sessions: 


. Engineering Education for 
Instrumentation 


. Electronic Analog Record- 
ers 


. Computer Control Systems 


. Data Handling Systems 
for Industrial Processes 


. Electrical Transducer Sys- 
tems for Electrical Control 


. High Speed Data 
Handling and Processing 


. Electronic Systems for 
Process Control 


Publication T-113 may be 
ordered for $5.00 from the 


Order Department 


AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS 
33 West 39th Street 
New York 18, N. Y. 


SUNN 
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a fence in the sky 


The Westinghouse Air Arm Division has been 
selected to develop and build a fence in the sky 
».. an electronic defense system to shield the 
Air Force’s 2000 mph B-70 Valkyrie. 

This defense system will be a new dimension 
in electronic counter-measures, employing elec- 
tro-magnetic and other techniques to delay, 
confuse and distort enemy intelligence. With its 
advanced technical developments, this system 
will greatly increase the manned aircraft’s ca- 
pacity for self defense. 

The program, including advanced develop- 
ment and design work, will offer unique career 
development opportunities for engineers 
desirous of pioneering in the following fields: 


FOR DETAILS... and a copy 
of the informative brochure ‘New 
Dimensions’’, send a resume of 
your education and experience to: 
Mr. A. M. Johnston, Dept. 940 
Westinghouse Electric Corpora- 
tion, P. O. Box 746, Baltimore 3, 
Maryland. 


AIRBORNE ELECTRONIC 
COUNTER-MEASURES 

Systems Engineers Digital Computer Design 

Broad Band Amplifiers Microwave Tube Design 

Signal Analysis Antenna Design 


CONTROLS & DISPLAYS 
Circuit Design Experimental Psychologists 


GROUND SUPPORT EQUIPMENT 
Automatic Check-out and Fault Isolation 


FERRET RECONNAISSANCE 
ELECTRONICS INSTRUCTORS 
COMMUNICATIONS CIRCUITRY 
FIELD ENGINEERING 
TECHNICAL WRITING 
ELECTRONIC PACKAGING 


Westinghouse 
=P:-e em mneena— 
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Bectrical 


Protection 


is MODERNIZED 
with BUSS Fuses 


in the 
TAMPA CITY HOSPITAL 


Tampa, Florida 


In this beautiful hospital, tremen- 
dous in size, it was found necessary to 
increase the capacity of the electrical 
system to meet today’s requirements. 
Modernization of the electrical system 
resulted in estimated available fault cur- 
rents of 150,000 amperes. 


With faults of this magnitude pos- 
sible, it became essential that a superior 
type of protective device be used. 


(AN So in the main switch board are 
BUSS Hi-Cap fuses and FUSETRON 
dual-element fuses, both applied to give 

\ag PART OF MAIN SWITCH BOARD the interrupting capacity and depend- 

o 


Protected by BUSS Hi-Cap ond FUSETRON fuses. one * : 
; Installation includes 6——-2500 amp., 3-——-2000 amp., ability needed on the circuits they 
2—1200 amp., 9 — 800 amp. BUSS Hi-Cap fuses... 
., and 3-600 omp., 9-400 amp., 27--200 omp, Protect. 
FUSETRON fuses 


ANOTHER BUSS HI-CAP AND FUSETRON FUSE INSTALLATION 
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ARCHITECTS AND ENGINEERS: Normon F. Six and Elliot C. Fletcher, Tampa 


WHY HIGH INTERRUPTING CAPACITY IS NEEDED 


Fault currents of 75,000 or 150,000 amperes were 
unheard of a few years ago, — but today they are 
quite possible. With the generating capacity of utilities 
increasing yearly, most likely the magnitude of fault 
currents will be higher in future years. 


BUSS Hi-Cap and FUSETRON dual-element 
fuses have an interrupting capacity designed for today’s 
conditions and to anticipate system growth. 


The interrupting rating of BUSS Hi-Cap fuses is 
200,000 amperes rms symmetrical — and for FUSE- 
TRON fuses it is 100,000 rms symmetrical. 


and Schmidt, Garden and Erikson, Chicogo 
CONTRACTOR: Miller Electric Co., Jacksonville, Fla. 


WHY DEPENDABILITY IS NEEDED 


With higher fault currents available, the depen- 
dability of the protective device becomes of increasing 
importance. 


The protective device should be just as accurate 
in 10, 15, or 20 years, as it is on the day installed. 


A fuse is the only type of protective device to offer 
this advantage. A fuse must remain safe and accurate, 
as its operation depends on a simple thermal law. A 
fuse has no triggers, latches, pivots or contacts to 
stick or get out of order. Dust, fumes, corrosion or 
age cannot increase a fuse’s capacity or lengthen its 
blowing time. 


for more information 
On FUSETRON dual-element fuses < (loads of 
0 to 600 amps.) - write for bulletin FIS 
On BUSS Hi-Cap fuses - (loads above 600 amps.) - write for Bulletin HCS 


BUSSMANN MFG. DIVISION, McGraw-EdisonCo. ST. LOUIS 7, MO. 
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ENGINEERS...PHYSICISTS 


VEW opportunities at 
Motorola in Chicago 


give yourself and your family 
all the big city advantages at a 
relaxed midwest pace, while you 

ADVANCE YOUR CAREER 


Outstanding career opportunities are 
waiting at the many Motorola research 
and development laboratories inthe 
Chicago area. This is your opportunity 
to advance your career with a swiftly 
expanding company, working in the most 
modern and well instrumented labora- 
tories .. . with liberal employee benefits, 
including an attractive profit sharing 
plan and association with men of the 
highest technical competence. 

You’ll like living in one of the beautiful 
suburbs of the playground of the mid- 
west, where there are endless social, 
cultural, and educational activities to 
choose from the year-round. Exciting life 
or quiet life—Chicago offers either. 





MILITARY CIVILIAN 
POSITIONS OPEN POSITIONS OPEN 


e Radar transmitters and receivers 2-WAY RADIO COMMUNICATIONS 

e Radar circuit design e VHF & UHF Receiver « Transmitter 

« Antenna design design & development « Power supply 

e Electronic countermeasure systems Siotian Tropeber Naaiidions’e 
. ions « 

¥. rennet communications equipment Crystal Engineering « Sales Engineers 

e Pulse circuit design PORTABLE COMMUNICATIONS 

e IF strip design e Design of VHF & UHF FM Commu- 

e Device using kylstron, traveling wave nications in portable or subminiature 

tube and backward wave oscillator development. 


» Display and storage devices MICROWAVE FIELD ENGINEERS 





Write to: 
Mr. L. B. Wrenn Dept.A 
MOTOROLA, INC. 
4501 Augusta Blud., Chicago 51, IIl. 


ALSO ... there are excellent opportunities in 
PHOENIX, ARIZONA+: RIVERSIDE, CALIFORNIA 


) MOTOROLA 








CLASSIFIED ADVERTISING 


For help and situations wanted, $2.25 per line, min- 
imum 5 lines, maximum 30 lines. Sale and purchase 
of used machinery, etc., Bsn per line, not avail- 
able to dealers. Address orders to: Classified Section, 
ELECTRICAL ae ig a 6th Floor, 33 West 39th 
Street, New vem 18, N. Y. 

When i t, send all replies 
to box oe © aed c/o ELECTRICAL ENGINEER- 
ING, 6th Floor, oo West 39th Street, New York 18, 
N. ¥., unless other address is given. 








Positions Open 


INSTRUCTORS AND RESEARCH’ ENGI- 
NEERS to work for D.Sc at University of New 
Mexico. Large Graduate program assures variety 
of available courses. Chairman, E.E. Depart- 
ment, University of New Mexico, Albuquerque, 
New Mexico. 


CITY ELECTRICAL SUPERINTENDENT, 
Idaho Falls, Idaho. An administrative sition 
requiring design, supervision, construction and 
maintenance of a power system serving nearly 
10,000 metered customers. The present Electrical 
Department includes approximately 40 em- 
loyees, This employee shall hold a key ition 
in the administrative staff during the dynamic 
growth of Idaho's 2nd largest community. All 
pyre must be submitted in writing and 
1 inquiries and replies are confidential. State 
the salary expected and address all applications 
to the Chief Engineer, Idaho Falls, Idaho. 


DEPARTMENT HEAD ELECTRICAL ENGI- 
NEERING. Immediate appointment available to 
the vacant chair in Electrical Engineering in 
rapidly growing Engineering faculty. Academic 
experience required. Salary up to $14,500, de- 
pending on qualifications. Teaching fellowships 
available for graduate students and research 
assistants. Medical, hospital and pension plans 
in effect; group insurance being arranged. Send 
applications to F. A. DeMarco, Principal, Essex 
College, Windsor, Ontario, Canada. 


RELAY TEST ENGINEER. Excellent oppor- 
tunity in relay test section of Massachusetts 
Utility. Good knowledge of electronics a neces- 
sity, E.E. degree helpful. Salary commensurate 
with experience. Write resume of experience, 
education, personal data, and salary require- 
ments. All held in strict confidence. Box 36. 


APPLICATION ENGINEER: Major instrument 
manufacturer has several openings in expanding 
Application Engineering Department for grad- 
uate electrical engineers. Age 24-32. Two or 
more years’ experience electrical or electronic 
equipment. Interest in working with customers 
on instrument problems. Sales aptitude desir- 
able. Some traveling. Send resume D. C. Sanford, 
Manager Application Engineering Department, 
The Bristol Company, Waterbury, Connecticut. 


ASSISTANT OR ASSOCIATE PROFESSOR for 
Electrical Engineering Department. MS or PhD 
degree required. Opening in electronics, Salary 
commensurate with experience and education. 
Position available September 1959. Write Head, 
Electrical Engineering Department, South 
Dakota School of Mines and Technology, Rapid 
City, South Dakota. 


ELECTRICAL ENGINEERS. Evaluate instru- 
ment systems, establish calibration and opera- 
tion procedures. Procurement, acceptance test- 
ing and shakedown of new instruments required 
in wind tunnel testing of models and propul- 
sion systems of rockets and missiles. Establish 
preventive maintenance procedures. Monitor 
data quality and improve instrumentation. Send 
resume to Technical Employment, ARO, Inc., 
Tullahoma, Tennessee. 


RADIO OR ELECTRONICS ENGINEER: 
Graduate 23-35. Experience in planning and de- 
sign of VHF radio systems and controls. Will be 
responsible for design specification of system 
wide VHF radio facilities on trains and way- 
side stations, including centralized control sys- 


(Continued on page 84A) 
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CAPACITO 


25 and SO kvar, 2400 thru 7960-volt capacitors 


SEPTEMBER 


A-1160-E 


1959 


-.. available for immediate shipment 
® meet all the national standards 


®@ a complete capacitor package (capacitors, racks, voltage 
and current controls, other accessories) 


@ Five years of research, design and development bring 
you the best in capacitor engineering! 


Where to get more capacitor facts fast! 


Call, write or wire... 


ALLIS-CHALMERS 
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...»When specs call for the “strong 
silent type” of transformer, that’s the 
time to call for MARCUS. The new MTC 
Type “W" transformer guarantees DB 
LEVELS THAT ARE BELOW NEMA ’ 
STANDARDS. So for those extra quiet @ LOWER SOUND LEVELS 
installations, Specify MARCUS---- e LOWER WEIGHTS 
“ : 
Proven quieter by independent © LOWER INSTALLATION COSTS 
y a 


. MAR CUS TRANSFORMER CO,., Inc. 


RAHWAY,NEW JERSEY 


“Mark of Quality” Representatives in Principal Cities 


A COMPLETE LINE OF DRY-TYPE AND LIQUID-FILLED TRANSFORMERS FROM 1 THROUGH 5000 KVA. 
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FOURTH BIENNIAL 
ON ELECTRIC HEATING 
ror MAGNETS 


APRIL 1959 
5 CALL Ol wud 
1818 


. 
SS(TWK: NY 4-4798) § 


= 
— 


The use of electricity for heat- 
ing has been known since power 
plants were first installed. Over 
the years, variations in the use of 
electricity for heating have been 
developed. 

The papers that were presented 
at the AIEE Conference on Elec- 
tric Heating, Philadelphia, Pa., 
April 14-15, 1959, cover many 
Magnets for every use... facets of the subject. 

Alnico and ceramic , .. sin- ES : 
tered and cast .. . are avail- Publication T-112, totaling 128 
able from our huge stock. pages, censists of 14 papers. 
Our services include engi- Price: $3.50. 

neering, precision grinding, 


precision cutting and mag- 
netizing, 24-hour delivery. Order Department 


Write for catalog. American Institute of 
Electrical Engineers 
PERMAG CORP. 33 West 39th Street 
88-06 VAN WYCK Expressway New York 18, N. Y. 
JAMAICA 18, NEW YORK 
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Trade Literature 
(Continued from page 66) 


Laboratory Apparatus Review ... 


The LaPine Apparatus Review No. 10 
features the new line of Freas ovens, in- 
cubators, sterilizers, and special purpose 
cabinets. A Collectochrom (registered trade 
mark), an apparatus which makes con- 
tinuous chromatic separations, is one of 
the new pieces of laboratory equipment 
introduced in this issue. Arthur S$, LaPine 
and Co., 6001 S. Knox Ave., Chicago 29, Ill. 


Radioisotopes Bulletin... 


The fifth in a series of technical bul- 
letins describing uses of radioisotopes in 
industrial research presents the uses of 
radioactivity in helping the chemist prove 
a new method of analysis or extend an 
established method to a new type of un- 
known mixture. Nuclear-Chicago Corp., 
229 W. Erie St., Chicago 10, Ill. 


Brakes Bulletin... 


Bulletin 5000 on d-c magnetic brakes 
explains in detail the construction features 
of type WB brakes, which are available in 
six sizes to cover the complete range of 
600-series motors. Maintenance procedures 
and selection charts for matching brakes 
to specific motors are also illustrated. The 
Electric Controller & Mfg. Co., Division 
of Square D Co., 4500 Lee Rd., Cleveland 
28, Ohio. 


Bulletin on Floating Floor... 


An illustrated bulletin with photo- 
graphs of actual installations of floating 
floors in computer and data processing 
rooms is designed to show quickly and 
graphically the chief features of the float- 
ing floor and how various companies are 
using it for infinite access to subfloor 
areas. Features of the floor that are illus- 
trated include the interchangeability of 
floor plates, the ease with which floor 
plates can be lifted out, installation of 
cutouts for cables, and use of the floor as 
a pressurized plenum. Floating Floors, Inc., 
22 E. 42nd St., New York 17, N. Y. 


Elgiloy Handbook .. . 


A 26-page handbook gives full tech- 
nical facts on Elgiloy, an alloy that would 
insure the utmost dependability and 
trouble-free performance in applications 
requiring a spring. Described are the 
unique properties of Elgiloy. Among the 
facts listed are the alloy’s extremely high 
resistance to corrosion, high resistance to 
set and fatigue, and its nonmagnetic 


quality which makes it ideal for instru- 


ment applications. Elgiloy offers greater 
spring power with decreased spring size 
and will maintain its spring characteristics 
up to 1,000 F. Abrasives Division, Elgin 
National Watch Co., Elgin, Tl. 


(Continued on page 82A) 
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THE 
ENGINEERING 
INDEX 








A Guide 
to the Current 
Technological 

Literature 
of the World 


Engineering Index is 


COMPREHENSIVE 


All applications of engineering 
methods and concepts to in- | 
dustry, agriculture, mining— 
the entire economy—are cov- 
ered by Engineering Index. 




















FLEXIBLE 


“Field of Interest” Divisions 
permit subscribers to select as 
little, or as much of the Serv- 
ice as they wish. 
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CONVENIENT 


Publication on library cards 
permits easy distribution of 
the abstracts within an organi- 
zation as well as central filing. 


BANS 


*, 
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Electronics in Art created for RCA by A.W.Gale 


WORLD-WIDE A NEW DIMENSION 

No other abstracting service IN SCIENTIFIC 
covers foreign technical litera- OPPORTUNITY 
ture as extensively as does 
Engineering Index. 

FOR SCIENTISTS - ENGINEERS 
Write 


THE ENGINEERING RCA’s continuing research and development program—which recently pro- 
INDEX-Inc. duced the dramatic nuvistor concept—has a limited number of challenging 

(A non-profit organization) project assignments available to qualified scientists and engineers. You 
33 West 39th St., are invited to inquire about these key positions if you have a degree in... 








New York 18, N.Y. ELECTRICAL ENGINEERING « CERAMICS + PHYSICS « METALLURGY 


for Phone or write: Mr. J.F.MePartland + Dept.J-267+ HUmboldt 5-3900 
16-page descriptive catalog. 
7 
Free on request. 


RADIO CORPORATION OF AMERICA 
J 3 Electron Tube Division « Harrison, New Jersey 
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in Aeme<@>Fleetric 
CLASS H TRANSFORMERS 


THAN EVER BEFORE! 


SMALLER ! 
LIGHTER ! 
QUIET! 


¢ There are many more features in Acme Electric 
class H insulated transformers in addition to the basic 
advantages of lighter weight and smaller size per KVA. 
Quietness is achieved by better core and coil design 
and contruction. Noise level of this line of standard 
transformers never exceeds the decibel ratings estab- 
lished by NEMA standards. 


MORE FEATURES OF VALUE 


There are other features too, that are important! Core 

and coil construction provides air ducts through 

which the natural flow of air can dissipate heat. Thus 

external case remains at safe 40°C level. 

Grab-hooks, located under the easily removed cover, 

facilitate hoisting into mounting position. Multiple 

knockouts at bottom of case simplify usual conduit 

connections, 

Large wiring compartment permits easy use of tools 

necessary for tight contacts. 

Class H transformers are now availabie in single 

phase ratings from 1 to 25 KVA for wall mounting, 
3714 KVA and larger 
for floor or platform 
mounting. Three phase 
ratings from 3 to 15 
KVA for wall mount- 
ing, 30 KVA and larger 
for floor or platform 
mounting. All standard 
voltages available, 


CORPORATION 


Cuba, N. Y. 
Hawthorne, California 


ACME ELECTRIC 


229 Water St. 
West Coast: 12822 Yukon Avenue 
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ELECTRICAL-ELECTRONICS 
ENGINEERS 


Unusual opportunities available for creative electri- 
cal-electronic engineers with B.S. or advanced 
degrees, and with two or more years experience. 


DESIGN. . . electro mechanical design for a 
variety of high speed automatic machinery. 


DEVELOPMENT ... . feed back systems for 


automatic machine and process control. 


APPLICATION . . . systems engineering for 


coordinated drive and process control. 


In these challenging permanent positions you will 
use your creative electrical talents in solving highly 
complex applied research problems for a company 
that offers unlimited growth potential. 


Liberal company benefits, salary commensurate with 
ability and experience. 


Continental Can Company, Inc. 


Metal Research and Development Laboratories 
1350 West 76th Street, Chicago 20, Illinois 














ELECTRICAL, ELECTRONIC 
ENGINEERS AND PHYSICISTS 


We are seeking several outstanding individuals with demon- 
strated creative ability to work on our many diversified re- 
search programs. As a membe?f of our staff you will enjoy 
the friendly atmosphere and cooperation which exists at 
Armour, plus the exceptional opportunity for original re- 
search coupled with excellent facilties, working conditions 
and stimulating staff associations. 

Applicants should, preferably, have an advanced degree 
and at least 5 years of top level experience in one of the 
following areas: 


MICROWAVE COMPONENT DESIGN 
PROPAGATION IN IONIZED MEDIA 
TRANSISTOR R.F. CIRCUITS 
RADIO-RADAR INTERFERENCE 
RADAR SYSTEMS ANALYSIS 
ELECTRONIC INSTRUMENTATION 


Receive excellent salary, and liberal benefits including gen- 
erous relocation allowance, tuition free graduate study and 
an exceptional vacation program. Send complete resume to: 


A. J. Paneral 


ARMOUR RESEARCH FOUNDATION 
of Illinois Institute of Technology 
10 West 35th St. Chicago 16, Ill. 
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Proper brush eliminates trouble! 
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High speed testing device 
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Commutator burn-outs slowed 
development of this high speed 
spinner for testing and balanc- 
ing wheels. This was a spe- 
cialized application, says 
“National” Carbon Brush Man, 
John Gibb. He worked with the 
customer to apply a brush grade best suited for 
the job. A more versatile brush was needed to cope 
with widely fluctuating loads. 


JOHN GIBB 


“National”, “‘N’ and Shield Device, and “Union Carbide” are registered trade-marks of Union Carbide Corporation 
NATIONAL CARBON COMPANY -« Division of Union Carbide Corporation + 30 East 42nd Street, New York 17, N.Y. 


. lasts 500% longer with UR ariona brushes 


The choice: ‘‘National” Brush Grade F-72. 
The result: up to 500% longer life. 

It’s never too early to call in your “National” 
Carbon Brush Man. His specialized knowledge — 
and “National” long-term brush development — 
may be just what you need to speed product 
development. 

Call your local “National” office or write to 
National Carbon Company, Division of Union 
Carbide Corporation, 30 E. 42nd St., N. ¥. 17, N. Y. 


UNION 
CARBIDE 


OFFICES: Atlanta, Chicago, Dallas, Houston, Kansas City, Los Angeles, New York, Pittsburgh, San Francisco * CANADA: Union Carbide Canada Limited, Toronto 
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By incorporating Alcoa® Aluminum into your prod- 


* 
ucts, you’ll enjoy many new advantages which are 
unobtainable with conventional metals. This fact is 
being profitably proved by manufacturers and fabri- 


cators, whatever the joining method . . . welding, 
brazing, bolting or compressing. For example. . 


& Bj ; 

Alcoa Aluminum is low in cost .. . lighter in weight 

... easier to handle .. . nonmagnetic. . . corrosion 

see resistant ... strong in alloys... offers more current- 


carrying capacity per pound .. is easy to spin, form, 
bend, roll... can be cast, forged, extruded or drawn. 
Ask your Alcoa sales engineer to show you how you 


' can put the benefits of Alcoa Aluminum into your 
products. Aluminum Company of America, 2114-J 
@ = Alcoa Building, Pittsburgh 19, Pennsylvania. 


Flash Welding of Alcoa Aluminum is particularly advantageous 

where high-quality, high-strength joints by a mass-production 

process are required . .. either aluminum to aluminum or alu- ' Your Guide to the Best 

minum to copper. Shapes of all kinds made from sheets, tubes, ex- . in Aluminum Value 

trusions, wires, rods and bars may be joined. Joint efficiencies of 

at least 80 per ce atart s > ara aine ALUAAINUAA 

100 -" 4 % — “0 or ap — . "y sane pr obtained... | Ao. or assans en For Exciting Drama Watch “Alcoa Theatre,”’ 
per cent on annealed alloys. Corrosion resistance of flash : Alternate Mondays, NBC-TV, and “Alcoa 

welds are generally superior to those made by other methods. ‘ Presents,”’ Every Tuesday, ABC-TV 
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[4\ INS [3 IN RELAY LIFE 


AND RELIABILITY! 


THEY MAY LOOK ALIKE, BUT 


these new relays completely outmode the usual 
concepts of relay life and reliability. 
For years the Allen-Bradley Bulletin 700 


NUALITY 4 Type B and Type BX relays have been pre- 
ferred for their long life and their consistent, 
trouble free operation. In having produced 
millions of these relays, we learned how to im- 
prove them. Thus, the new line of Type B 
and Type BX relays was designed to set a new 
level of performance standards. 
Turn the page and see the outstanding fea- 








/ 
* 








Sa. “eane’ tures of these new Bulletin 700 Type B and 
wae rl i.“ = > . 
ape wr in ‘Ce tt Ba Type BX relays. For the same price, they offer 
roe oe. eo ~ iuee = you even greater value, greater reliability. 
a* 2 ° re Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 


— 


In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 
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F ; | Se ° Old Bulletin 700 


Type BX-440 Relay 





Old Bulletin 700 
Type B-400 Relay 
with 4 N.O. contacts 








G ws SF 


TO] W autletin 700, Type BX-440A 


AC Control Relay can be wired for normally 
open or normally closed contacts 





TIVO W aultetin 700, Type B-220A 


AC Control Relay with 2 N.O. and 2 N.C. contacts 








NEW BULLETIN 7OO RELAYS 


provide these 
Taal o)aeda=xe 
features 


New mechanical design gives at least 5 times 
greater operating life. 


New contact motion provides 10 times greater 
electrical reliability. 


Compact construction—new relays are structurally 
improved with no change in size. 


Complete interchangeability. Mounting dimensions 
of new relays have not been changed. 


Rugged, high efficiency cast plastic coil. New, im- 
proved coil fits al/ Bulletin 700 relays. 


New, stronger, movable contact crossbar—fits 
Bulletin 700 relays now in service. 


Improved stationary contact blocks. These new 
blocks can also be used on present models of the 
Bulletin 700 relay. 


Increased life and reliability—no increase in cost. 
These new, improved relays are priced the same as 
previous Allen-Bradley models. 


The letter A is added to the Bulletin 700 relay type 
number merely to distinguish the new line. 


These new relays are Allen-Bradley’s “thank you" 
to our many customers who have bought millions 
of Bulletin 700 relays over the years. 


viele 


It’s new.. 





The old Bulletin 700 relay was first placed on the 
market some 25 years ago. Today, millions of these 
relays are in daily service—all over the world. 


None of the old relay ‘‘values’’ have been lost in 
the new designs. Instead, these ‘‘values’’ have been 
greatly improved. The new relays feature a simpli- 
fied, longer life, solenoid construction. The double 
break, silver alloy contacts are the same—always 
in perfect operating condition—without cleaning or 
filing. The operating coil has been greatly improved 
—it cannot be damaged by atmospheric conditions, 
no matter how severe. 


No one can deny the popularity of the older 
Bulletin 700 relays. The new relays—with their 
superior features—will be an even better answer 
for any and all relay applications. 


TYPE B, GENERAL PURPOSE 
Bulletin 700, 8-pole relay. Made 
with 8 N. O. and no N. C., or up to 
4.N. 0. and 4 N. C. contacts. 


TYPE BX, UNIVERSAL 
Bulletin 700, 8-pole relay with 
both N. O. and N. C. contacts. 
Changeover is made by recon- 
necting incoming lines. 


HERE |S ANOTHER REMARKABLE ADDITION 
TO THE ALLEN-BRADLEY RELAY LINE 
. and it’s different. This driver is all it takes to do the job— 





ALLEN- BRADLEY 


unusual Bulletin 700 convertible 
contact relay has contacts that can 
be changed from normally open to 
normally closed operation (or vice 
versa)—in just moments. A screw- 


Member of NEMA 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wisconsin 


In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 


no additional parts are needed. Like 
all A-B relays, it’s good for millions 


of trouble free operations. Watch for 
announcement and full details of 
this new convertible relay soon! 


QUALITY 
MOTOR 
CONTROL 





New York 
8 West 40th St. 


societies of Civil, Electrical, 
Mining, Metallurgical 


gineers, is available to all 
ri 





residence, with the understanding 





ENGINEERING SOCIETIES | 
PERSONNEL SERVICE, INC. 


Chicago 
29 East Madison St. 


These items are listings of the Engineer- 
ing Societies Personnel Service, Inc. 
Service, which cooperates with the national 
Mechanical, 
and Petroleum En- 
engineers, 


This ment fee agreement which will be mailed 


s and no bers, and is operated 
on a nonprofit basis. If you are interested 
in any of these listings, and are not regis- 
tered, you may apply by letter or resume 
and mail to the office nearest your place of 
that tions open is available at a subscription 
should you secure a position as a result of 
these listings you will pay the regular em- 
ployment fee of 5% of the first year’s sal- 
ary if a non-member, or 4% if a member. 


(Agency) 


San Francisco 
57 Post St. 


Also, that you will agree to sign our place- 


to you immediately, by our office, after re- 
ceiving your application. In sending ap- 
plications be sure to list the key and job 
number. 

When making appli for a p 
include eight cents in stamps for forward- 
ing application to the employer and for 
returning when possible. 

A weekly bulletin of engineering posi- 


of tel 





rate of $3.50 per quarter or $12 per an- 
num for members, $4.50 per quarter or 
$14 per annum for non-members, payable 
in advance. 








Men Available 


SUPERINTENDENT OPERATION AND FOR 
MAINTENANCE, Small Utility or Industrial 
Plant; 53. 30 years’ experience-maintenance and 
po sap small diesel powered generating 
plants and industrial plants. Responsibilities in- 
cluded design, procurement and construction— 
power units, switchgear and distribution  sys- 
tems also instrumentations in both USA and 
foreign countries. Location desired: Middle At- 
lantic and Southern States. E-148. 


APPLICATION ENGINEER, B.E.E., 33 
years’ experience in application design engi- 
neering of custom test, control, and low volt- 
age distribution panels. Design of panels to meet 
customer requirements. Location desired: East 
or Midwest. E-975-Chicago. 


Nine 


DESIGN—ELECTRICAL CONTROL EQUIP- 
MENT: Age 35. Six and one-half years’ senior 
design, develop, test circuit breakers, switchgear; 
manufacturers. One year manager, charge en- 
gineering operations; manufacturer electrical line 
hardware, substations, fusegear. Three years’ di- 
rector and chief engineer manufacturing moulded 
case circuit breakers and small controls. $11,000. 
Prefers California, or any. Home: California. 
S(M)-1354 


OPERATING SU PERIN TEN DEN T—ELEC- 
rRIC UTILITY: EE, age 43. Eleven years’ 
operating superintendent, electrical system; 
utility. Four years’ relay and control application; 
utility. Four years’ general system voltage regu- 
lation; | year steam plant operation, test. Four 
years’ part-time instructor, circuits, machinery, 
radio, electronics. $15,000. Prefers West Coast, 
Ohio, Penn. Home: $(M)-1401 


DESIGNER—ELECTRIC CONTROL EQUIP- 
MENT, INSTRUMENTS: EE, ME (France). 
Age 52. Four years’ design electric circuits, con- 
trols, calculations; electric and mechanical preci- 
pitators manufacturer. One year calculations, 
test; commercial test lab. Sixteen years’ super 
visor meter and test departments; utility. $600 
Prefers California, Foreign. Mlome: San Fran- 
cisco, $(M)-1253 


RESEARCH, DEVELOP—ELECTRONIC 
TROLS, MOTORS: MS EE, age 30. 
years’ research and develop, 
ponents, motor controls. Two years’ research 
and develop of electrical motors, design, test 
$800. Any location. Home: Wisconsin S(M)-1185 


CON 
Three 
electronic com 


FIELD ENGINEER—ELECTRIC CONSTRU(¢ 
TION, INDUSTRIAL: EE, Age 40. Five years 
field engineer, estimating, progress and cost 
reports, heavy construction, materials on heavy 
construction, industrial power, missile test site; 
electric contractors. Two and one-half years’ 
construction substation, power and light sys- 
tems. AEC plant. $9000. Prefers West, or any. 
Home West Virginia. S(M)-1184 


SALES, MARKETING—ELECTRONICS, ELEC 
TRIC EQUIPMENT: Physics & Econ. Age 51 
One month marketing manager charge opera- 
tions, advertising, sales promotion; power sup- 
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plies, electronics. One year buyer; aircrafts. Two 
years’ design, research instrumentation, servo, 
power handling equipment; wind tunnel test 
facility. Five years’ consultant in electronics, 
$275 week. Any U. S. location. Home: Los An- 
geles. S(M)-594 


PECHNICIAN, SALES—METALS, ELEC- 
FRONICS: Age 25. Two years’ technician, forg- 
ing, swaging, extruding, metallography, studies; 
research company. Three months’ technician; 
electronic, hi-fi wiring. Four years’ technician, 
electronics, radar, analog computers; Air Force. 
$600. Prefers: San Francisco East Bay, West 
Midwest. Home: Michigan. S(M)-996 


PERSONNEL, PROFESSOR—AIRCRAFT, 
ELECTRONICS, RESEARCH: PhD Ind. Psych. 
Age 33. Three years’ Senior Research Engineer, 
organize planning, management development; 
airframe manufacturer. Five years’ assistant 
professor, business, industrial psychology, busi- 
ness administration. One year statistical analyst; 
government research. $15,000. Prefers West, East 
Coast. Home: Southern California. $(M)-774 


DESIGN, CONSULT—AUTOMATIC MA 
CHINERY, CONTROLS: EE. Age 44. Three 
years’ inventor and consultant, research and 
development, patents; servo-mechanical machin- 
ery, chemical processes; self-employed. Two 
years’ consultant, research, dynamic analyst; 
guided missiles manufacturer. Two years’ ad- 
ministration, research and develop, automatic 
controls; cameras and instruments. $12,000. 
Prefers San Francisco Bay Area, San Diego. 
Home: San Francisco. $(M)-962 


RESEARCH, DEVELOP, APPLICATION— 
ELECTRONIC, MISSILE: EE. Age 27. Three 
years’ head of missile fuse procurement section; 
Navy (completed). One and one-half years’ de- 
sign, develop new products, electric wiring de- 
vices; manufacturer. $650. Prefers San Francis 
co Bay Area, Northwest. Home: San Francisco. 
S(M)-933 


DESIGN, DEVELOP—TRANSFORMERS: One 
year Chief Engineer, development, design 
manufacturing, develop distribution and small 
power transformers, new types, reactors, han 
dling special problems; manufacturers. Three 
and one-half years’ design electric power houses, 
distribution networks, distribution in heavy 
industry, manufacturing transformers; construc- 
tion companies. Seven years’ transformer engi- 
neer, develop new types and high potential 
equipment; manufacturer. $995 month. Any 
location. Home: New York. S(M)-600 


DESIGN—TRANSFORMERS, ELECTRONICS: 
EE. Age 29. Three years’ design magnetic ampli- 
fiers, reactors, motor starters, transformers; 
manufacturer. $9200. Prefers West, Florida, 
Home: Wisconsin. $(M)-632 


DESIGN, FIELD, MAINTENANCE—POWER 
PLANTS, AIRCRAFT, TRANSFORMERS: MS 
EE, ME (Belgium). Age 45. One year tool en 
gineer; aircraft. Three and one-half years’ man 
i design, estimate, check manufacture of 
structures, barges, tanks; steel structures. Five 
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and one-half years’ power plant, transmission 
lines installation, maintenance facilities; tin 
mine, Seven years’ design electric equipment, 
manufacture and test transformers, new machin- 
ery, pumps; electric works. $600. Prefers Califor- 
nia, or any. Home: Washington. $(M)-611 


DESIGN, MAINTENANCE—POWER UTILI- 
TY, CONSTRUCTION: EE. Age 40. Fourteen 
years’ supervising design oil processing, electric, 
steam, water treat plants, details, specifications, 
supervise operators power plants, air condition- 
a utilities; oil fields, refineries. Five years’ 
sales, test, transformers, turbines, switchgear; 
electric products manufacturer. $1200 month. 
Prefers Foreign, West, Southwest U.S. Home: 
Netherlands. S(M)-336 


SUPERINTENDENT, MAIN TENANCE— 
ELECTRIC CONSTRUCTION: Genl E. Age 51. 
Seven and one-half years’ electric superintendent, 
construction and maintenance air base con- 
struction; engineers, constructors. Five and one- 
half years’ electric foreman, construction and 
maintenance; construction companies. $14,000 
any location. Home: California. $(M)-305 


Positions Available 


DIGITAL COMPUTING 
PERVISOR, degree in physics, mathematics 
and/or electrical engineering, M.S. preferred, 
with at least four years’ experience in opera- 
tion of a fairly large-scale digital center. Should 
be conversant with IBM equipment, routine 
IBM procedures, have a surface knowledge of 
programming and programming techniques, etc.; 
some training in mathematical research, numeri- 
cal analysis. Should be able to plan and super- 
vise the conduct of research in the numerical 
analysis. Should be able to plan and supervise 
the conduct of research in the numerical analysis 
field. Salary open. Company pays placement fee. 
Location, Midwest. W7666. 


LABORATORY SU- 


INSTRUCTOR, B.S. in E.E., with at least three 
years’ industrial or teaching experience in basic 
electricity-electronics courses for high school 
students. Also applied math and science in above 
fields. Salary, $8000-$10,000 a year depending on 
qualifications. Location, Long Island, New York. 
W7668. 


PLANT MANAGER, graduate mechanical or 
electrical, with production experience covering 
tube welded products in automotive accessory, 
furniture or hardware fields. Painting and plate 
finishing desirable. Salary, $15,000 a year plus 
bonus. Location, Illinois. W7682. 


ENGINEERS. (a) Sales Engineer, mechanical 
or electrical graduate, with experience in plas- 
tic products field, to sell electronic sealing 
equipment, Salary, $8000-$10,000 a year. Travel- 
ing involved. (b) Production Engineer, mechani- 
cal or electrical graduate, with at least five 
years’ supervisory production and assembly ex- 
perience covering industrial electronic equip 
ment. Salary, $10,000-$12,000 a year. Location, 
New York, N. Y. W7684 


MANAGER AND ASSISTANT MANAGER OF 
ELECTRONICS for newly created department. 
Top level man should be able to apply creative 
engineering talents to the design of tomorrow's 
airborne electronic systems; promote company’s 
position and contribute to its progress in fields 
of video recording, radar test equipment, micro- 
wave techniques and applications, navigation 
aids, and computing and control equipment 
direct, administer and evaluate performance of 
medium-size engineering staff; aid management 
in the planning and establishment of research. 
and development programs to expand company’s 
product lines; heavy technical ability and proven 
business acumen are basic requirements. Second 
level man should possess similar capabilities of 
slightly less responsible order. Salaries com- 
mensurate with ability. Placement fees paid by 
company. Location, New York area. W7696 


ENGINEERS. (a) Senior Physicists, Ph.D. in 
Physics; M.S. in Physics or electrical engineer- 
ing acceptable. Broad background in applied 
research in optics, ultrasonics, electro-magnetics 
radiation and propagation, CRT and molecular 
electronics. Extensive experience in laboratory 
techniques in crystallography. Good theoretical 
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HANDBOOK OF AUTOMATION, COMPUTATION, AND CONTROL 
Vol. 2: Computers and Data Processing 

Edited by E. M. GRABBE, SIMON RAMO, and DEAN E. WOOLDRIDGE, 
Thompson Ramo Wooldridge Inc. Full details on design of analog and digital 
computers and their applications in science, engineering, and business. This is 
the latest volume in a complete treatment of all aspects of automation and 
computers giving practical design data for research. design, and development. 
Vol. 2, 1959. 1096 pages. $17.50. Vol. 1, Control Fundamentals, 1958. 1020 
pages. $17.00. Vol. 3, Systems and Components, in press. 


SOLID STATE MAGNETIC AND DIELECTRIC DEVICES 
Edited by HAROLD W. KATZ, General Electric Co., Coherent coverage of 
dielectric and magnetic properties of the solid state, with magnetization and 
polarization as a basic electric property. 1959. 542 pages. $13.50 


ELECTROMECHANICAL ENERGY CONVERSION 
By DAVID C. WHITE and HERBERT H. WOODSON, both of M.I1.T. Begins 
with fundamentals of electromechanics, then uses these with selected models 
to derive the dynamics of typical physical devices. 1959. 646 pages. $12.50 


PROGRESS IN SEMICONDUCTORS, Volume Ill 
Edited by ALAN F. GIBSON, R. E. BURGESS, and P. AIGRAIN. Latest in the 
annual series, keeping the regular balance between germanium, silicon, and com- 
beyny semiconductors, but extending the rage of topics covered. 1958. 210 pages. 
8.50 


CIRCUIT THEORY OF LINEAR NOISY NETWORKS 
By HERMANN A. HAUS ad RICHARD B. ADIER, both of M.I.T. Explores 
a rational approach to characterizing amplifier spot-noise performance. Tech- 
nology Press Research Monograph, M.I.T. 1959. 79 pages. $4.50 


ELECTRONIC CIRCUIT THEORY 
Basic Models and Circuits, by HENRY J. ZIMMERMANN and SAMUEL J. 
MASON, both of M.I.T. Stresses the model concept, with little on specific devices. 
Uses a generalized theory approach. 1959. 654 pages. $10.75 


THEORY AND DESIGN OF MAGNETIC AMPLIFIERS 
By E. H. FROST-SMITH, Staveley Research Dept. Bedford, England. Covers the 
whole range, from high-speed to low-level types. Links theory and design to 
offer a basic understanding of elements of design. 1959. 487 pages. $12.50 


NONLINEAR PROBLEMS IN RANDOM THEORY 
By NORBERT WIENER, M.I.T. The role of biological nonlinear processes in 
studying self-organizing systems and nonlinear coding processes in communica- 
ry: theory. A Technology Press Research Monograph, M.1.T. 1958. 131 pages. 
4.50 


LINEAR NETWORK ANALYSIS 
By SUNDARAM SESHU and NORMAN BALABANIAN, both of Syracuse 
University. A mathematically precise treatment, unifying steady state and linear 
transient analysis, with modern methods, philosophy, and point of view. 1959. 
571 pages. $11.75 


ANALYTICAL TRANSIENTS 
By T. C. G. WAGNER, University of Maryland. Intensive coverage of the 
mathematics, broadening the Laplace transform into a more general discussion 
based upon the Fourier transform. 1959. 202 pages. $8.75 


SAMPLING INSPECTION TABLES: Single and Double Sampling 
SECOND EDITION, by HAROLD F. DODGE, Rutgers University, and 
HARRY G. ROMIG, Hoffman Electronics Corp. Revised to include over 1700 
different “probability-of-acceptance” curves called oc curves. 1959. 224 pages. 
$8.00 


SEMICONDUCTOR ABSTRACTS, Vol. IV, 1956 Issue, Battelle 
Memorial Institute 
Edited by E. Paskell, $12.00 


MOLECULAR SCIENCE AND MOLECULAR ENGINEERING 
By Arthur R. von Hippel and others. 1959, $18.50 


ANALYSIS OF STRAIGHT-LINE DATA 
By F. S. Acton. 1959, $9.00 


THE TECHNICAL WRITER 
By J. W. Godfrey and G. Parr. 1959, $8.50 


Send books circled on 10 Street 


days’ approval. Within 10 
days of receipt I’ll remit 
full price plus postage or 
return books postpaid. 


2 8 
5 6 


8 9 CP nak son 


(1 Check hove e save postage. Send full 
amount with order and we pay postage. 
Same return privilege. 
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Pyroceram Progress 
Report No.3... 


The third in a series of progress re- 
ports on Pyroceram materials gives a gen- 
eral description of the glass-ceramic, and 
has detailed data on two types of Pyro- 
ceram. Included are electrical, mechanical, 
thermal, and chemical properties. Effects 
of high energy radiation on Pyroceram 
Code 9606 are given. Write to Director of 
Marketing, Corning Glass Works, Corning, 
N. Y. 


Digital Computer Brochure... 


Installations and applications of the 
Burroughs 205 electronic digital computer 
system in the petrochemical industry are 
described in a 14-page brochure. Applica- 
tions cover exploration and production, 
and manufacturing and refining, trans- 
portation and pipelines, and accounting 
and marketing. Burroughs Corp., Electro- 
Data Division, 460 Sierra Madre Villa, 
Pasadena, Calif. 





E.S.P.S. 
SPECIAL NOTICE 


Engineering Societies Personnel Service, 
Inc. announces the removal of their Chi- 
cago Office to Suite 812—29 East Madison 
Street. The telephone number remains the 
same STate 2-2748. In making this change 
the office will be more centrally located, 
and it is hoped will be in a better position 
to serve all Employers and Applicants. 


E.S.P.S. has been rendering service to the 
Engineering Profession for more than 40 
years. There are three offices, New York, 
Chicago, and San Francisco, thus affording 
national coverage. 


EMPLOYERS: When important vacancies 
occur in organization at the executive or 
staff level please contact E.S.P.S. 


APPLICANTS: When you are seeking new 
employment you should contact E.S.P.S. 


All information is kept strictly confiden- 
tial. 


Whatever your Personnel needs we urge 
you to contact the office nearest your loca- 
tion. 


NEW YORK 
8 West 40th Street 
Tel: Wisconsin 7-5878 


CHICAGO 
29 East Madison Street 
Tel. STate 2-2748 


SAN FRANCISCO 
57 Bost Street 
Tel: SUtter 1-5720 
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HERMETIC 
AND 
OPEN MOTOR 
APPLICATION 
ENGINEERS 


Exceptional opportunities with 
highly important responsibili- 
ties are immediately available 
for experienced motor applica- 
tion engineers. Frequent high- 
level contact with major cus- 
tomers affords an ideal balance of 
both administrative and design 
supervision responsibilities. 


We prefer energetic, person- 
able electrical engineers with 
a minimum of four years ex- 


perience in application or motor - 


engineering of either hermetic 
or open fractional horsepower 
motors. 


Emerson Electric is a nation- 
ally known leader and pioneer 


in its field since 1890-—a dy- 


namic, expanding organization 
with a past full of progress and 
a future full of promise. As a 
medium-size manufacturer, we 
offer you unlimited opportuni- 
ties. Salaries are excellent plus 
extra benefits. Our beautiful 
suburban location is convenient 
to all the advantages that make 
up good, enjoyable living. 


If you want a challenge rather 
than a chore, a career filled 
with opportunity instead of a 
job— you owe it to yourself 
and your family to investigate 
these openings at once! Send 
complete resume, including 
salary requirements and photo 
if possible, to Mr. R. L. Middle- 
ton, Employment Manager. 





ENGINEERS 


Diverse New R & D Programs 
Create Immediate Opportunities at 


GENERAL DYNAMICS’ 
ELECTRIC BOAT DIVISION 


Pioneer in design and development of nuclear-powered 
submarines, Electric Boat Division is embarked upon a 
broad program of expansion and diversification in advanced 
technological areas. Typical of the challenging projects 
now under way is the control system for a 140-ft. precise 
radio telescope to be constructed for the National Radio 
Astronomy Observatory. This control system will enable 
research scientists and astronomers to steer and point this 
large radio telescope with greater precision than previously 
has been possible for any size radio telescope. 


LARGE CONTROL SYSTEMS 


¢ World’s largest wind tunnel 


Other e Submarine control systems 


stimulating TRAINING EQUIPMENT 


projects in ¢ Simulators and training devices for missiles, submarines and 


progress other weapons systems 


include: ADVANCED SUBMARINE DEVELOPMENT 


e Integrated control systems for weapons guidance, missile launch- 
ing, navigation, ship control, sonar 


IMMEDIATE OPENINGS FOR KEY PERSONNEL: 


MISSILE CONTROL SYSTEMS 


Engineers with 2 or more years of 
professional experience in the me- 
chanical, marine, electrical or elec- 
tronics fields are needed to take 
complete charge of static and oper- 
ational tests of equipment and 
systems in Polaris missile fire con- 
trol and navigation, missile launch- 
ing and handling, nuclear reactor 
control and instrumentation, elec- 
trie power generation and distribu- 
tion, high-pressure air and hydrau- 
lie service systems and many other 
equally challenging submarine sys- 
tems. 


CIRCUITS & EQUIPMENT 


Development of circuits and equip- 
ment in conjunction with missile 
and navigation systems installations 
aboard submarines. Requires EE 
degree with advanced courses and 
experience in servomechanisms. 


ELECTRICAL SYSTEMS 


1. 5 years experience on shipboard 
electrical systems design. For de- 
sign of electrical power and control 
systems for prototype nuclear pro- 
pulsion systems for a marine gas 
cooled reactor plant. 

2. EE, ME or Physics degree re- 
quired. Responsible for conceptual 
engineering and systems analysis of 
large complex devices employing a 
combination of electrical, electronic, 
electromechanical, hydraulic and 
pneumatic systems. Should be famil- 
iar with servomechanisms theory, 
experienced in use of analog or 
digital computers as a design tool, 
and have a good grasp of mathe- 
matics. Will work on proposal prep- 
arations, feasibility studies and 
execution of hardware contracts. 


SERVOMECHANISMS 


For engineering design of servo- 
mechanisms in both the instrument 
and multiple horse-power class. 
Will interpret performance specifi- 
cations and be respogsible for design 
of a system in accordance with the 
specifications, including stability 
studies, and the calculation of other 
performance criteria. 


COMPUTERS 


Responsible for conceptual engi- 
neering and programming of special 
purpose digital and analog com- 
puters. Should be familiar with 
system engineering, experienced in 
programming and check systems for 
both analog and digital computers, 
with good grasp of simulation tech- 
niques. Requires EE, Physics or 
Mathematics degree. 


CIRCUITS 


Responsible for conceptual and pro- 
duction engineering of electronic 
equipment. Familiar with servo- 
mechanisms and analog computer 
theory. Experienced in use of semi- 
conductors, magnetic amplifiers and 
vacuum tube circuit elements; gc 
grasp of mathematics; EE or Phys- 
ies degree. 


OPERATIONS RESEARCH 


PhD in physical sciences required. 
To be responsible for operations 
research studies of submarine and 
anti-submarine weapons systems. 





Electric Boat Division is lo- 
cated on the beautiful Connec- 
ticut shore near New London. 
Situated half way between 
Boston and New York City, 
it affords gracious New Eng- 
land living and year round 
recreation for you and your 
family. 











To arrange convenient appointment, write in confidence 
to James P. O’Brien, Technical Employment Supervisor. 


GENERAL DYNAMICS 
ELECTRIC BOAT DIVISION 


Groton, Connecticut 


- 
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CREATES A 


GOLDEN 


OPPORTUNITY 


FOR SCIENTISTS 
ENGINEERS 


Inquiries are invited for key openings at RCA’s new, ultra-modern 
Semiconductor and Materials headquarters in suburban Somerville, 
New Jersey (just 35 miles from New York City), from individuals 
with degrees in... 


PHYSICS + ELECTRICAL ENGINEERING + PHYSICAL CHEMISTRY 
INORGANIC CHEMISTRY + METALLURGY 


RCA-Somerville is headquarters for major research and 
development work on: 


SEMICONDUCTORS 
Silicon Rectifiers « High Power Transistors « Diodes 


MATERIALS 
intermetallics + Thermoelectrics * Semiconducting 
Oxide Films 


MICROMODULES 
Subminiature Circuit Design » Component Development 


PHONE OR WRITE: MR. J. B. DALY, RAndolph 2-3200 
Dept. SE-58 


RADIO CORPORATION OF AMERICA 
SEMICONDUCTOR AND MATERIALS DIVISION, SOMERVILLE, NEW JERSEY 
® 
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tems. Supervise technicians in construction and 
field maintenance including operation system 
radio repair shops. Headquarters—Chicago. Sal- 
ary commensurate with experience. Send resume 
including recent pictuse and salary requirements 
to Assistant Chief Engineer, Signals & Com- 
munications—The Milwaukee Road, Room 356 
Union Station, Chicago 6, Illinois. 


ASSISTANT & ASSOCIATE PROFESSORS, 
Ph.D., 200 graduate students. Ideal dry moun- 
tain climate. Income $10,000 up with research. 
Chairman, Electrical Engineering Department, 
University of New Mexico, Albuquerque, New 
Mexico, 


MECHANICAL ENGINEER or Mechanical- 
Electrical to head Mechanical-Electrical Section 
of large consulting engineering firm. Must be 
able to handle design of mechanical and super- 
vise electrical for dam, waterworks, and sani- 
tary divisions. Company desires to expand 
mechanical and electrical business, so applicant 
will be expected to do a certain amount of 
solicitation for new business. Opportunity to 
grow with an established firm and eventually 
participate. Salary $12,000. Location, Pennsyl- 
vania. Box 37 


B.S. AND M.S. ELECTRICAL ENGINEERS 
for research work on instrumentation and con- 
trol problems related to the steel industry. Sal- 
ary commensurate with ramon and experience. 
Large Research Laboratory, Pittsburgh Area. 
Forward complete resume and salary require- 
ments to Box 39. 


WANTED—Graduate_ Electrical Engineers— 
Electric Utility in North Jersey area. Some ex- 
perience in transmission and distribution de- 
sired. Please answer giving education, experi- 
ence and salary expected. Box 40. 


ENGINEERS—ELECTRICAL OR MECHANI- 
CAL with 3 or more years of experience in elec- 
trical or mechanical design for buildings, in- 
cluding: Electrical—lighting, distribution, wir- 
ing, etc., Mechanical—heating, air-conditioning, 
plumbing, etc. Permanent employment wit 
well-established midwestern consulting engineer- 
ing firm. Write giving personal resume and 
required salary to Box 41. 


Positions Wanted 


ELECTRICAL POWER APPARATUS ENGI- 
NEER. Well grounded in Design and Develop- 
ment of Power Circuit Breakers (all sizes); 
Management of Development Projects and New 
Product Manufacturing Units; early thirties. 
Box 30 


ELECTRICAL ENGINEER, Registered, desires 
challenging position that will make use of wide 
background of twenty five years experience in 
design, construction and operation of heavy 
industrial installations. Plant engineering pre- 
ferred, resident or other considered. Box 38. 


a 


A.LE.E, TRANSACTION wanted to buy for 
cash back volumes and sets, also other scientific 
and technical Journals—E. E. ASHLEY, 27 East 
2ist Street, New York 10, New York. 
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far ean an engineer go 


In a company so deeply involved in space age instru- 
mentation projects . .. where you can grow through the 
finest ‘‘in house” training . . . where a new advanced 
R & D group is now operating—here, at AC, you 
can go as far as your imagination and initiative will 
take you. 


Three advanced education programs can help you 
enhance your professional status. These are offered in 
addition to AC's educational assistance programs for 
men who wish to study for advanced degrees in nearby 
universities. 


Program A—for recent graduate engineers—gives you 
a solid foundation in the theory and application of 
inertial guidance systems and servomechanisms. 


Program B—for experienced engineers—consists of 
upgrading studies in inertial guidance, servomechanisms, 
environmental problems, engineering math and physics, 
plus advanced state-of-the-art courses. 


Program C—for all engineering supervisors—involves 
management training developed by a team of AC exec- 
utives and University of Chicago industrial relations 
experts. 


AC’s new R & D Group is devoted to the Research 
and Development of advanced systems and components. 
Current programs include many vital projects. Inter- 
planetary navigation and guidance. Digital computer 
development. Advanced inertial sensors. Passive electro- 
magnetic detection, surveillance and navigation systems. 
Guidance systems for ballistic missiles, space vehicles 
and aircraft. 


if you are a graduate engineer in the electronics, 
electrical or mechanical fields, or if you have an 
advanced degree in mathematics or physics, you may 
be able to participate in these programs. For more 
details, write the Director of Scientific and Professional 
Employment, Mr. Robert Allen, Oak Creek Plant, Box 
746, South Milwaukee, Wisconsin. 


Inertial Guidance Systems @ Afterburner Fuel Controls @ Bombing Navigational 


Computers @ Gun-Bomb-Rocket Sights 


e Gyro-Accelerometers @ Gyroscopes 


Speed Sensitive Switches ¢ Speed Sensors @ Torquemeters @ Vibacall e Skyphone 


SPARK PLUG # THE ELECTRONICS DIVISION OF GENERAL MOTORS 
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bubble blowing 


This plastic bubble protects the antenna of a 
radically new aerial three-dimensional radar 
defense system. 


Sensitive to the inadequacies of conventional radar 
systems, engineers at Hughes in Fullerton devised 
a radar antenna whose pointing direction is made 
sensitive to the frequency of the electromagnetic 
energy applied to the antenna. This advanced tech- 
nique allows simultaneous detection of range, bear- 
ing and altitude...with a single antenna. 


Hughes engineers combined this radar antenna with 
“vest-pocket sized” data processors to co-ordinate 
antiaircraft missile firing. These unique data proc- 
essing systems provide: 


1. Speed—Complex electronic missile firing data was 
designed to travel through the system in milli- 
seconds, assuring “up-to-date” pinpoint position- 
ing of hostile aircraft. 


2. Mobility—Hughes engineers “ruggedized” and 
miniaturized the system so that it could be mounted 
into standard army trucks which could be de- 
ployed to meet almost any combat problem—even 
in rugged terrain. 


8. Reliability — By using digital data transmission 
techniques, Hughes engineers have greatly re- 
duced any possibility of error. 


Result: the most advanced electronics defense 
system in operation! 


Falcon air-to-air guided missiles, shown in an en- 
vironmental strato chamber are being developed and 
manufactured by Hughes engineers in Tucson, Arizona. 
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Reliability of the advanced Hughes systems can be in- 
sured only with the equally advanced test equipment 
designed by Hughes El Segundo engineers. 





Other Hughes projects provide similarly stimulating 
outlets for creative talents. Current areas of Re- 
search and Development include advanced airborne 
electronics systems, advanced data processing 
systems, electronic display systems, molecular elec- 
tronics, space vehicles, nuclear electronics, electrolu- 
minescence, ballistic missiles...and many more. 
Hughes Products, the commercial activity of Hughes, 
has assignments open for imaginative engineers to 
perform research in semiconducto. materials and 
electron tubes. 


Whatever your field of interest, you’ll find Hughes 
diversity of advanced projects makes Hughes an 
ideal place for you to grow... both professionally 
and personally. 





Newly instituted programs at Hughes have created immediate 
openings for engineers experienced in the following areas: 


Thin Films 

Microwave Tubes 

Digital Computers Circuit Design & Evaluation 
Field Engineering Systems Design & Analysis 
Quartz Crystal Filters Logical Design 
Communications Semiconductor Circuit Des. 


Infrared 
Plasma Physics 


Write in confidence to Mr. Mike Welds 
Hughes General Offices, Bldg. 6-B9, Culver City, Calif. 
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background in optics, acoustics, etc. High fre- 
— ultrasonic research background highly 
desirable. Ability to design and supervise as- 
sembly and test of ultrasonic devices. Perform 
research toward development of new devices. 
Salaries open. (b) Optical Engineers, M.S. in 
Physics, or electrical engineering; with five years’ 
in optical work =, related to photog- 
raphy and related optical problems; five years’ 
experience in laboratory experimentation with, 
and computation or, optical systems such as 
cameras, projectors, scanners, etc. Experience 
with IR systems desirable. R & D of high 
resolution scanning devices; five years’ experi- 
ence in analytical and experimental studies in 
electro-mechanical devices. Very high order of 
competence in mathematics, mechanics, electric- 
ity and magnetism. Versatility in physics. Sal- 
aries open. Company pays placement fees. Lo- 
cation, New York area. W7697. 


SENIOR RESEARCH ENGINEERS, M.S. in 
E.E. or Physics desired; heavy technical ability 
absolutely essential. Will be responsible for de- 
sign and development of special systems, sub- 
systems, instrumentation or preparation § of 
schedules, programs, presentations, reports and 
proposals, (a) Pulse and Video Circuits, with 
eight to ten years’ experience in design and 
fabrication of vacuum tube and transistor cir- 
cuits for waveform generators, tuners, counters, 
video and IF amplifiers, computer logic, indi- 
cators and display devices. (b) Antennae and 
Propagation with ten years’ experience in analy- 
sis, design and development of UHF, VHF and 
mircowave antemnae, thorough knowledge of all 
types of antennae systems. (c) Digital or Analog 
Computers and Data Processing Systems, with 
ten years’ experience in analyzing, designing 
and fabrication of airborne or ground com- 
puters and associated data processing equip- 
ment. (d) Nuclear Instrumentation engineering, 
with five years’ experience in nuclear engineer- 
ing transistor circuit design and allied fields. (e) 
Infra-Red Systems with five years’ experience 
in infra-red systems with special importance 
given to experience in infra-red reconnaissance 
systems. Must be competent technical writer. 
(f) Stabilized Platform Systems with extensive 
experience with stable platforms, servo controls, 
electromagnetic and hydraulic actuators, elec- 
tronic circuit design and packaging, etc. Must 
have performed mathematical analyses of stabi- 
lization systems comprising gyroscopes of vary- 
ing complexities. Salaries open. Company will 
pay placement fees. Location, New York area. 
W7698 


ENGINEERS, Junior to Senior level, with ex- 
perience applicable to the following areas: 
Radar, Infra-Red, Telemetry, Computers, Stable 
Platforms, Servomechanisms, ECM and Ferret 
Systems, Microwave Devices, Pulse and Video 
Circuitry, Nuclear Instrumentation, Antennae 
and Propagation, Iransistorized Circuitry, 
Optical Systems Design, High Frequency Ultra- 
sonics, TV and High Definition Display-Systems. 
Salaries open. Company pays placement fees. 
Location, New York area. W7699. 


SENIOR SALES ENGINEER, B.S. in electri- 
cal or mechanical engineering, with at least five 
years’ experience in military sales, dealing with 
airframe, missile and electronic instrument 
manufacturers. Prefer experience along follow- 
ing lines: Missile systems and subsystems, rapid 
photo-processing, reconnaissance systems, data 
handling. Salary open. Location, New York area. 
W7700. 


CHIEF ENGINEER for company making elec- 
trical connections for transmission power dis- 
tribution, substations, etc. Must be good ad- 
ministrative leader, have knowledge of mechani- 
cal design and power distribution. Salary, 
$20,000-$25,000 a year. Location, South. W7701. 


ENGINEERS for company engaged in electronic 
development and manufacture. (a) Electrical 
Engineer, graduate, with heavy experience in 
design of regulated DC power supplies. Experi- 
ence in the design of one or more of the fol- 
lowing desirable: Transistor regulated power 
supplies, magnetic amplifier supplies, brute 
force supplies, high voltage supplies, vacuum 
tube regulated suplies. Will work on new proj- 
ect design and assist in cost estimates and 
quotations, Salary, $10,00-$12,000 a year. (b) 
Standards Engineer and Technical Writer, to 
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act as liaison between electrical design and 
mechanical design groups, to be _ responsible 
for standardization of schematics and parts lists; 
component selection for conformity with mili- 
tary standards, preparation of instruction book- 
lets and manuals for products of company. 
Salary, $7500 a year. Focatien, New Jersey 
metropolitan area. W7704. 


GRADUATE RESEARCH for prospective Ph.D. 
candidate with M.S. degree in electrical engi- 
neering to develop electronic equipment and do 
research at a university. Position provides ex- 
cellent opportunity to work towards a Ph.D. 
degree. Salary, to $7200 a year for qualified 
individual. Location, Midwest, W7705. 


FOREIGN SALES EXECUTIVE, engineering 
graduate, knowledgeable in heat transfer, power 
plant equipment, and acquainted with high 
level industrial, utility and engineering organ- 
izations. Should have a knowledge of French, 
German or Spanish and have had _ substantial 
marketing responsibility at international levels. 
Salary, about $25,000 a year. Location, East. 
Ww7713. 


ENGINEERS. (a) Electyical Engineer for prod- 
uct development, with at least five years experi- 
ence; must have worked on motor type selec- 
tion or motor control circuits. Should have 
some working knowledge of electronics for 
amplifier design. Salary, $8000-$10,000 a year. 
(b) Chief Product Engineer, graduate mechani- 
cal preferred but will consider graduate electri- 
cal if supported by proper experience. At least 
ten years’ product development experience; at 
least five years’ of product development engi- 
neering experience as a line supervisor. General 
experience in metal goods manufacture, i.e., 
working knowledge of manufacturing operations 
tolerances, finishes and materials and the in- 
fluence of these requirements on production 
costs. Salary open. Location, Connecticut. W7721. 


DEPARTMENT HEAD for department of elec- 
trical engineering, Ph.D. in electrical engineer- 
ing required. Location, Canada, W7723 
ELECTRICAL ENGINEER, graduate, with de- 
sign and field engineering experience in light 
and power on military projects. Some cathodic 
protection experience desirable. Salary, $12,000 
a year plus extras. Location, Far East. F7737. 


ENGINEERS. (a) Design Analytical Engineer, 
degree in mechanical aeronautical engineering, 
physics, with one to ten years’ experience, to 
establish basic design of the engine to meet 
performance and structural requirements of 
powerplant. Duties will include detailed design 
and structural analysis of major components 
considering components considering component 
efficiencies, materials, weight and static and 
dynamic loading characteristics; evaluation of 
previous designs, etc. Salary, $6000-$12,000 a 
year. (b) Design Engineer, degree in mechanical 
engineering, aeronautical engineer, with from 
one to ten years’ experience, to design complete 
working mechanisms with minimum weight to 
meet specific performance and structural stand- 
ards, Salary, $6000-$12,000 a year. Location, 
Connecticut. W7746. 
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ELECTRICAL ENGINEER, with a minimum of 
three to five years’ experience in design and 
specification writing for industrial electric power 
and lighting systems, for design and layout of 
all chemical utilities, including power plant, 
water and steam. Should have some electrical 
construction experience. Salary to $8000 a year. 
Location, South. W7750. 


SALES ENGINEERS, graduate engineers, with 
three or more years’ experience in utility work. 
Duties: To sell high voltage equipment 2400 
volts to 345 kv. Territories are: Chicago, Pitts- 
burgh, Cleveland, New York, Boston, Phila- 
delphia, Richmond, Virginia and Los Angeles. 
Must have good sales personality, car furnished. 
For a manufacturer. Employer will pay place- 
ment fee. Salary, $9600-plus. C7569. 


PROJECT PLANNING—BUILDING MATE- 
RIALS PROCESS: EE, ChE, ME, Min, 30-38. 
Three to ten years’ experience in work related 
to central engineering department planning for 
multi-plant operations for manufacturer of 
building materials, or paper products. Capable 
of handling planning, layouts, specifications for 
plant construction, expansion, modifications for 
increased production, improvement at pilot or 
operational stages. Potential to develop into 
project men, superintendents, managers or plant 
engineers. $600-$700. San Francisco East Bay. 
S(P)-4557-R 


JUNIOR ENGINEERS—MANUFACTURING 
PLANT: EE or ME, age to 30. Married and 
congenial for small isolated community, to 
be trained for supervisor or executive position 
with large national manufacturer of building 
materials. $475 if without experience; better if 
experience warrants. Southern California. $(P)- 
4553-R 


SALES—ELECTRICAL EQUIPMENT, SUP- 
PLIES: Age 40-50. Experienced selling to indus- 
trial contractors and 0.£.M. users of industrial 
architectural equipment. (Motors, _ starters, 
switchboard and other standard supplies.) For 
an electrical construction and motor repair shop. 
Salary plus commission and expenses. Car re- 
quired. San Francisco Bay Area. S(P)-4546 


DESIGN, INSTALL, MAIN TAIN—ELEC- 
TRONICS: Graduate or equivalent. Qualified by 
experience, training or education to direct, su- 
pervise, carry out or assist in one or more 
assignments related to design, specifications, 
draft, install, maintain, test, adjust, calibrate on 
new, modernized or modified electronic systems 
for communication, telecommunications or air 
navigation aids. Work from sketches, plans, 
descriptions or specifications of systems, com- 
ponents, at control tower, joints or centers; com- 
petent to deal with transmitters, receivers, amp- 
lifiers, carriers, remote controls, keying antenna, 
transmission lines and electronic meters, gen- 
erators, bridges, test sets. $6750-$10,373 plus 
per diem. Alaska. S(P)-4562 


SUPERVISING ELECTRICAL, MECHANICAL 
—UTILITIES: Graduate with California regis- 
tration as Mechanical or Electrical Engineer. 
Eight years’ experience, four of which at su- 
pervisory level. Take charge of design, cost es- 
timating, construction, install, operation, main- 
tenance and test of mechanical and electrical 
features. Know instrumentation, automation, 
hydraulic machinery, industrial electrical instal- 
lations, communications, corrosion control, heat- 
ing and ventilating, valves and am line 
hydraulics, water purification principles and 
shop practices. $863-$961. San Francisco Bay 
Area. $(P)-4512 


APPLICATION ENGINEER—TEMPERA- 
TURE CONTROLS: EE or ME, or equivalent. 
Young, recent graduate or limited experience. 
Qualified to be trained to deal with tempera- 
ture control equipment for commercial build- 
ings. Deal with consultants, contractors, me- 
chanical engineers, architects and problems 
relating to field installation, delivering. Two 
months training in Midwest. Should be poten- 
tial for office management position. For manu- 
facturer’s branch office in San Francisco. $450 
to start, plus benefits. S(P)-4502 


(Continued on page 93A) 
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Power Supply for 
Resistance 


Welding Machines 
(April 1952) 


AIEE Special Publication S-45 
is a report of the AIEE Sub- 
committee on Power Supply 
for Resistance Welding Ma- 
chines. Recognizing that the 
installation and use of any 
resistance welding process 
vitally concerns not only the 
industrialist requiring the 
process but also the welding 
machine manufacturer and 
the utility supplying the elec- 
tric power as well, the com- 
mittee has in this report 


brought together much perti- | 


nent data from the knowl- 
edge, literature, and experi- 
ence in all these fields. 


This publication supersedes 
the AIEE reports of the same 
title presented in 1940-1. The 
new work is required by de- 
velopments in welding ma- 
chines, new processes, better 
analysis of certain pheno- 
mena (such as measurement 
of instantaneous loads, and 
interference between weld- 
ers), and a clearer under- 
standing of the whole prob- 
lem of power supply for re- 
| sistance welders. 


This report is not intended 
to be a complete solution of 
all welding problems, but 
should direct attention to the 
special electrical features in- 
volved so that a full analysis 
developed for a welding proj- 
ect can be readily under- 
stood and utilized by man- 
ager, master mechanic, and 
electrical engineer. 

_— ~~ or a 


Copies are available for the 
price of $1.00 (no discounts 
permitted). Address: 


Order Department 
AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS 
33 West 39th Street 
New York 18, N. Y. 




















Electronic Systems 
Engineers 


If you are an engineer with a yen to move up 
from component development to systems man- 
agement, consider the current openings in the 
Electronics Section at NAA-Columbus. 


We have immediate openings for men qualified 
to work in the areas of: 


Data Processing and Computing 
Pictorial and Textual Data Handling 
Advanced Radar Antenna Systems 
Systems Synthesis and Integration 
Physics of Electromagnetic Scattering 
High Resolution Radar Applications 


These represent but a few of the many fields 
of electronics being investigated and developed 
in Columbus for aircraft and missiles of the 
future. 


There is no longer any reason to work 50 hours 
for a 40 hour salary. The extra 10 hours of com- 
muting can be eliminated living in pleasant 
Columbus suburbs. And nearby Ohio State Uni- 
versity provides you with an opportunity to com- 
plete that M.S. or PhD. (on the NAA tuition re- 
fund plan) you may have been considering. 
Write Engineering Personnel, Box EE-430, North 
American Aviation, Inc., Columbus, Ohio. 


THE COLUMBUS 
DIVISION OF 
NORTH AMERICAN AVIATION, INC. 


Home of the T2J Buckeye 
and the A3J Vigilante 
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How does this 


square with your 
own experience? 


(A CHECKLIST FOR EE READERS) 


Advertising in EE is designed, primarily, to direct you 
to sources of supply: apparatus, materials, 
components, equipment. 


But there are additional benefits to be gained directly 
from information which companies include in 
their technical advertising. 


For example: in replying to a recent survey by a leading 
marketing magazine*—22 of the nation’s top 

engineers cited some 26 areas in which information 

they read in advertising was of specific service. 


Their list is in the column at the right. Check it yourself— 
and see if it doesn’t square with your own experience! 


*Tide magazine 








CHECK AND COMPARE ... 


(with your own experience) 
these benefits leading engineers said 
they obtained from advertising: 


0 reduced maintenance costs 
0 improved quality 

0 cost reduction 

0 simplified manufacture 

0 increased capacity 

(0 improved materials 

OJ improved appearance 

0 simplified processes 

0 improvements in design components 
0 higher speeds and feeds 

© aided research 

0 reduced spoilage 

(0 cut construction costs 

( improved finishes 

0 improved automatic features 
(0 better control 

0 eliminated shut downs 

(0 reduced assembly steps 

0 improved safety 

(J power economy 

(J economy in first cost 

0 improved plastics 

(0 tower cost per hour of use 
C1 improved employe morale 
0 utilized smaller space 

(J obtained personnel 








It will pay you to read advertising regularly in ELECTRICAL ENGINEERING 


... the electrical engineers own magazine 


ELECTRICAL ENGINEERING 











SALES ENGINEER WANTED for Fort 
Worth, Texas. Prefer Electrical Engineer 
with electronic background, between ages 
of 26 and 30, to do application and sales 
work on aircraft electronic components. 
Excellent opportunity for right man. Write 
Mr. H. E. Beane, Vice President, The 
Bristol Company, Waterbury, Connecticut. 























ELECTRICAL ENGINEER 


We are a medium-sized, growing paper manufacturer in 
northeastern Wisconsin and we have an opening for an 
electrical engineer. Candidates should have two or more 
years of experience in medium and low voltage generation 
and distribution and motor control including speed regu- 
lating systems. 


We offer a good starting salary with plenty of opportunity 
for advancement and excellent fringe benefits including 
a profit-sharing retirement plan. Write Box 35, ELEC- 
TRICAL ENGINEERING, 33 West 39th Street, New 
York 18, N.Y. All replies will be held in strict confi 
dence and personal interviews will be arranged in the 
near future. 
































Conference on 


& Magnetic Amplifiers 
(August 1957) 


Publication T-98 is sponsored jointly by the American In- 
stitute of Electrical Engineers, Committee on Magnetic Am- 
plifiers, and by the Institute of Radio Engineers, Professional 
Group on industria! Electronics. The Special technical con- 

on gnetic amplifiers was held in Pittsburgh, Pa., 
September 4-6, 1957. The 264-page proceedings consist of 
18 informative papers. Price $4.00. Send orders to: 


Order Department 

American Institute of Electrical Engineers 
33 West 39th Street 
New York 18, N. Y. 














MANUFACTURER'S REPRESENTATIVE 


Indoor Power Centers 
Dry-Type Transformers 


Montane—Wyoming—Uteh—-Coloredo—New Mexico 
Arizona—Alabama—Ark t T 
West Virginia—Eastern New York State 





@ Must know interior electrical distribution. To call on engi- 
neers, architects, contractors, distributors and major power users. 
Graduate Engineer or ooerens to qualify. Well established 
nationally known company, Icader in the industry. Long range 
profitable opportunity. Please submit complete resume with 
picture to: 
BOX 24 
Electrical Engineering 
33 West 39th Street 
New York 18, New York 














THE PAPERS PRESENTED at this 
conference held October 16-18, 1957 
in Atlantic City, N. J., by scientists 
from the United States, and repre- 
sentatives of the USSR, France, and 
England, were intended to spotlight 
the present development in the use 
of computers in the design process, 


° and as elements of feedback control 
Proceedings | systems 

It is felt that this international 

of the interchange of information will be 

mutually advantageous to visitors to 

om the conference from abroad, as well 

C puters as to those from the United States. 

> The 189-page publication of 31 

in Control papers was sponsored by the Feed- 

back Control Systems Committee, 

Systems AIEE, the Professional Group on 

Automatic Computers, Institute of 

Conference Radio Engineers, and the Instru- 

ments and Regulators Division, 

(May 1958) American Society of Mechanical En- 

oo, Price of publication 7101 is 

$3.50. Send to: 





Order Department 
AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS 
33 West 39th Street @ New York 18, N. Y. 
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EXCEPTIONAL 


ENGINEERING 
OPPORTUNITY 


with one of the Nation's 
Leading Growth Companies 


American-Marietta 


A diversified company, American-Marietta’s 45 years of con- 
sistent, rapid growth and uninterrupted proiftability are based 
on progressive management, a continuous research and develop- 
ment program, and growth products in many fields: adhesives 
and resins, cement, lime and refractories, construction products, 
paints and finishes, printing inks, sealants, metallurgy, and 
environmental and control equipment. Three-quarters of our 
management group is technically trained. 

An excellent position with our Central Engineering group in 
Chicago is now available for an experienced graduate engineer 
interested in long-range career opportunities, a variety of 
creative, challenging assignments, and complete Pp ility 
for project development: 


ELECTRICAL ENGINEER 


experienced in design, estimating, supervision of drawings 
and preparation of specifications for lighting and second- 
ary power distribution systems and electrical and elec- 
tronic controls of industrial processing plants. 





This positien provides an attractive starting salary with liberal 
merit increases based on ability and initiative. A full program 
of benefits is available, including a company-sp ed educa- 
tional program. 


All replies confidential. Send resume to: 
J. R. Lytle 
American-Marietta Company 
101 East Ontario Street 
Chicago 11, Illinois 
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The history of today’s electrical-electronic industry 
and the great firms that compose it is the history of 
ELECTRICAL ENGINEERING. The men who founded 
these great companies used the monthly journal of 
the Institute as an engineering forum, to report their 
discoveries, discuss their theories, develop industry 
standards. 

And here, in the advertising pages of ELECTRICAL 
ENGINEERING, companies announced their discover- 
ies and developments. ..and promoted their products. 


79 YEARS: 
PROLOGUE 
TO THE 
FUTURE 


Today, ELECTRICAL ENGINEERING plays the same 
role: it is the place where engineers share ideas and 
information with their colleagues. ELECTRICAL EN- 
GINEERING is written by engineers for engineers: 
it’s the place advanced information is published 
first ... the place where engineers discuss applications 
and methods they have found effective . . . where 
electrical engineers throughout industry are kept 
informed on new developments by the men and 
companies responsible for them. 


KEEP UP WITH THE FUTURE...YOUR FUTURE 


... by keeping up with ELECTRICAL ENGINEERING. 
You'll find every issue during this important 75th 
Anniversary year filled with first reports of new and 
significant developments in every branch of the 


electrical-electronic industry—with practical ideas 
and information about products and services you 
can put to profitable use in your work today, and 
tomorrow. 


Note to advertisers: A YEAR-LONG MARKETING OPPORTUNITY 
You'll find it well worth your while to take extra space in these important 
Jubilee Year issues of ELECTRICAL ENGINEERING—to sum up the accom- 
plishments of your company for the more than 50,000 engineers who are 
putting electricity to work throughout industry. To report on what your 
products have to offer in practical engineering applications—in the 
products engineers are already planning, designing and developing for 
today’s and tomorrow’s markets. 


$ ELECTRICAL 


Please mention ELECTRICAL ENGINEERING when writing to advertisers ELECTRICAL ENGINEERING 
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DESIGN, FIELD—ELECTRICAL, MECHANI- 
CAL: Graduate. Minimum three years up, with 
recent consulting office and field experience 
relating to design, draft and checking to assure 
adequacy of design and conformance with de- 
sign requirements. Provide mechanical plus 
some electrical liaison with architect and engi- 
neer on preliminary and final plans and _ speci- 
fications; studies. Work with Public Works, 
utilities companies, contractors, For US Naval 
activity. U.S. Citizen. Local men only. San 
Francisco. SG (P)-4563 


DESIGN, DEVELOPMENT—CONTROL SYS- 
TEMS. EE, with ordnance and marine back- 
ground, for control systems, develop, test, plan- 
ning, instrumentation design. Salary open. San 
Francisco Peninsula. S(P)-4292-Ra 


DESIGN, DEVELOP—ELECTRONICS: EE, 
advanced degree desired. At least five years’ en- 
gineering experience with specialization in digi- 
tal and logic circuit design or servo mechanism 
techniques to work in development of high 
speed printers. Experienced in digital com- 
puters, high speed input and output equipment, 
data converters, servo systems and applications. 
Knowledge of solid state devices (Transistors). 
$9-$1,000/month. Southern California. $(P)-4534 


DESIGNER—ELECTRIC LIGHT AND 
POWER: Should be EE or equivalent, under 
40. Five to ten years’ good experience in elec- 
trical consultant’s office preparing plans, speci- 
fications, wire diagrams for small commercial 
buildings, schools and some industrial plants 
heavy on commercial lighting design and speci- 
fications; knowledge of fixtures, lighting re- 
quirements and arrangements plus esthetic sense 
in selecting appropriate fixtures and making 


line and detailed wire diagrams for complete 
electrical wire systems including light and power 
load distribution, panels, conduit and wiring. 
For consultant. $700 month. Santa Clara County. 
S$ (P)-4528-R 


DEVELOPMEN T—CIRCUITRY: Electronic 
Engr., solid experience development and experi- 
menting with circuitry, instrumentation, trans- 
ducers, etc. Salary open. U.S. Citizen, clearance 
required. San Francisco East Bay. S(P)-4526b 


SALES ENGINEER—ELECTRONICS: Mini- 
mum two years’ experience in electronic compo- 
nents and fundamental knowledge of electronic 
circuitry or minimum two years’ experience mis- 
sile components and systems. Salary open. U.S. 
Citizen, clearance required. San Francisco East 
Bay. S(P)-4526e 


PRODUCT SALES MANAGER—COMPUTERS, 
DATA HANDLING: Responsible for sales of 
components and data handling, acquaint pros- 
pective customers with capabilities and experi- 
ments of lab in this field and assist in market 
analysis and development of product lines. 
Familiar with problems in indicated areas and 
have knowledge of equipment developed and 
future potential. Combination of technical and 
business background preferred. Southern Cali- 
fornia. For a lab. S(P)-4525. 


PRODUCT SALES MGR—INFRARED SYS- 
TEMS, COUNTERMEASURES: Contact cus- 
tomers, market analysis and development. Must 
be familiar with equipment, government pro- 
cedure, technical labs. Salary open. For lab in 
Southern California. $(P)-4524 


TECHNICAL WRITER—ELECTRONICS: EE, 
Physics or equivalent experience. Collect engi- 
neering information for writing progress reports, 
instruction books and proposals and edit engi- 
neering reports. Research for every phase, of 
producing finished book from preparing outline 
to overseeing the binding. Working knowledge 





of art, photography, _—— and binding de- 
sirable. Salary open. Southern California. $(P)- 
4522 


JUNIOR DESIGN—CIRCUITS: EE, 0-2 years’ 
experience in pulse and digital circuitry. Design 
and develop circuits, select conventional com- 
ponents and monitor work of technicians and 
draftsmen assigned to his design. Work under 
supervision of senior engineer. $500-$650. South- 
ern California. §(P)-4521 


DESIGN, DEVELOP—ELECTRONICS: EE, 
Physics or equivalent. Experience microwave 
components, circuit, servo and transistor, com- 
munication systems, For design, development, 
reports, proposals, customer liaison. $600-$1000 
month. For lab in Southern California, $(P)- 
4516 


TECHNICAL WRITER—ELECTRONICS: Sev- 
eral years’ experience writing electronics man- 
uals. Will be responsible for instruction man- 
uals, technical writings. For manufacturer of 
electronic instruments. Prefer U.S. citizen. 
$450-$600, depending on qualifications. San 
Francisco Peninsula. S(P)-4481 


ASSOCIATE ELECTRICAL ENGINEER— 
HYDRAULIC PROJECTS: Equivalent to grad- 
uate EE, minimum three years’ professional 
experience including two years’ of more in de- 
sign and construction of electrical features for 
major hydraulic projects. Under direction, to 
perform work involved in design and construc- 
tion of hydro-electric projects. U.S. citizen. $676- 
$821. Northern California. $(P)-4481-R 


SALES ENGINEERS—INDUSTRIAL INSTRU- 
MENTS: Prefer EE, to 35, with experience in 
process industry operations (oil refinery or 
chemical plant) involving use of modern in- 
struments for control or recording of gas or 
fluids. Sales aptitude test and factory training. 
For manufacturer. $500 plus expenses. Califor- 
nia. $-4474 





(June 1957) 


Guide for the Preparation of Test Procedures for the Th 


@ AIEE REPORTS 


These publications are proposals for new standards or test codes, or revisions of present publications, which are in the for- 
mative stage. They are made available without cost, so that all interested individuals may obtain them for study and com- 
ment, thereby supplying practical experience in their use before submission for adoption. 


1A General Principles for Rating of Electric Apparatus for Short-Time Intermittent or Varying Duty (September 1941) 
1D Guide for the Preparation of Test Procedures for the Thermal Evaluation of Electrical Insulating Materials (June 1957) 


1 Ev } 44 





Guide for Statistical Analysis of Test Data (June 1958) 

Application Guide for Grounding of Instrument Transformer Secondary Circuits and Cases (March 1951) 

Induction Motor Letter Symbols (January 1956) 

Test Code for Metallic Rectifiers (March 1956) 

Guide for Maintenance of Insulating Oil (November 1956) 

Test Procedure for Thermal Evaluation of Ventilated Dry-Type Power and Distribution Transformers (November 1956) 

Guide for Determination of Short-Circuit Characteristics of Direct-Current Machinery (July 1957) 

Guide for Operation and Maintenance of Turbine-Generators (July 1957) 

Device Numbers and Functions for Pipeline Pump Stations Under Automatic or Remote Control (February 1958) 
(Proposed supplement to C37.2) 

Test Code for Power-Factor Testing of Mineral-Oil-Insulated Instrument Transformers (April 1958) 

Guide for Maintenance of Transformer Askarel (December 1958) 


of Insulation Systems for Electric Equipment 


Graphical Symbols for Semiconductor Devices (Apr. 1958) 

Recommended Practice for Toroidal Magnetic Tape Wound Cores (April 1958) 

Presenting Data on Magnetic Amplifier Core Materials (April 1958) 

Guide for Specification of Electronic Voltmet (April 1955) 

Guide for Specification of Signal Sources (April 1955) 

Guide for Specification of Cathode-Ray Instruments (April 1955) 

Test Code for Power Factor Testing of Power Transformers (January 1955) 

Test Code for Power Factor Testing of Distribution Transformers (October 1955) 

Test Procedure for Evaluation of Systems of Insulating Materials for Electric Machinery Employing Form-Wound Pre- 

Insulated Coils (October 1956) 

Recommended Guide for Measurement of Rotary Speed (April 1959) 

Test Code for Direct-Current Carbon-Pile Voltage Regulators for Aircraft (April 1955) 

Test Code for Aircraft Equipment Electrical Insulation (July 1957) 

Test Procedure and Presentation of Aircraft G ator and Regulator Characteristics (March 1959) 

Application Guides for: Ground-Fault Neutralizers; Grounding of Synchronous Generator Systems; and Neutral 
Grounding of Transmission Systems (October 1954) 

Guide for Evaluating the Effect of Solar Radiation on Outdoor Metal-Clad Switchgear (October 1955) 


American Institute of Electrical Engineers, 33 West 39th St.. New York 18 
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Burndy Corporation — 
a leader in the 

field of Electrical 
Connectors and 
Limiters for the 
underground 
distribution 

of electric power — 
offers an 

exceptional oppor- 
tunity for a highly 
qualified engineer 

to initiate and expand 
new programs in this 
important area. 


Rare Opportunity for 


UNDERGROUND 
ELECTRIC POWER 
DISTRIBUTION 


Engineer 


5 to 8 years 
responsible 
experience 
desirable. 


Duties involve high-level 
guidance of development of 
electrical connectors and 
related products for under- 
ground power distribution. 
Should be capable of pro- 
moting company position 
by field trips, technical 
papers and other activities. 


Send your resume 
in confidence to: 
Mr. C. J, Reiley, 
Personnel Office 
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Complex cover part made inexpensively from Dilecto grade XF—phenolic laminate with a kraft paper base. 


POSTFORMING—THE INEXPENSIVE WAY 
TO MAKE COMPLICATED PARTS 


How it's done. Briefly, postforming is 
effected by heating Dilecto stock until 
it is pliable, then placing it in an 
unheated, inexpensive mold, and press- 
ing until the laminate cools enough to 
retain its shape. 


Less expensive. Postforming is less 
expensive than other molding methods, 
because, generally, lower-cost dies and 
tools can be used. Frequently, dies can 
be constructed of wood or plastics 
rather than of tool steel. Also, retool- 
ing to meet new specifications is cheap- 
er. Dies are more adaptable. Labor 
costs are reduced. 


Why Dilecto? Dilecto plastics laminates 
are excellent for postforming applica- 
tions where the following qualities 
are required: high strength-weight 
ratios, superior electrical and chemical 
properties, and resistance to abrasion, 
weathering, moisture, and corrosion. 
Light weight is another major Dilecto 
asset. 


Special Dilecto grades. Special Dilecto 
postforming grades respond to sharp- 
er bends and deeper draws, and 
take more complex contours without 
fracturing. However, most grades of 
Dilecto can be postformed to a limited 
extent. CDF Technical Bulletins 21 
and 46 describe postforming grades 
in detail. 


CDF silicone-rubber tapes 
insulate Electro-Flex heaters 


Bread on the “sandwich"’. Construc- 
tion of Electro-Flex heaters consists 
of a vulcanized “sandwich” of silicone- 
rubber tape on both sides of patterns 
of resistance wire. Standard Electro- 
Flex heaters consist of four plies of 
CDF ssilicone-rubber tape (woven 
glass-fiber cloth with silicone-rubber 
calendered on). Each ply is .010-in. 
thick. For extreme flexibility, this CDF 
customer makes a Hi-Flex (trade 
name) heater. 


Heat up missiles and rockets. Elec- 
tro-Flex heaters are on all U.S. missiles 
and rockets. Typical are the Atlas, 
Thor, and Redstone, where they heat 
pipes and valves in the fuel system. 
Industrial applications include storage- 
drum heaters, heat sealing, and oven 
heaters — particularly small crystal 
ovens. CDF supplies 80% of the sili- 
cone-rubber tapes used by Electro- 
Flex. Request Bulletin SR-3. 


Flexible Teflon-impregnated 
glass cloth 


Combines advantages. Flexible new 
Dilecto GB108TED combines the high 
tensile strength and resistance to flow 
typical of glass-cloth laminates with 
the low permeability, excellent chem- 
ical resistance, and superior electrical 
properties of DuPont Teflon TFE 
fluorocarbon resin. It consists of glass 
cloth impregnated and covered on 
both sides with a continuous film of 
Teflon resin. An important advantage: 
freedom from pinholes. 


Where it’s used. Dilecto GBIO8TED 
is suitable for corrosion-resistant parts 
like gaskets and seals. Also for elec- 
trical insulation like radar windows, 
flexible printed circuits, and tape cable. 
It shows unusually high tear-resistance, 
and can be formed into simple shapes. 
Request Bulletin GST-58A. 


Dilecto GBIO8TED is offered as continuous, na- 
tural-color, smooth-finish sheet in coils. Maximum 
width 6”. Maximum length 75’. 


NEW CDF LITERATURE «© Bulletins referred to in this advertisement may be obtained from your 
CDF representative, or you may send the coupon below, indicating the Bulletins you want. 


Please send me the following Technical Bulletin(s); 


CJ Bulletins 21 and 46—CDF Postforming Grades 


CJ Bulletin GST-58A — CDF Teflon-impregnated 


glass cloth 


C) Bulletin SR-3— CDF Silicone-Rubber tape 


SEPTEMBER 1959 


Title 





Company 





Street Address 





City 


Zone State 








CONTINENTAL-DIAMOND FIBRE 


A SUBSIDIARY OF THE Binh COMPANY + NEWARK 86, DEL. 
In Canada: 46 Hollinger Road, Toronto 16, Ontario 
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Newport News rack rakes... minimum-manpower 
way to keep water intakes free of debris 


Newport News mechanical rack rakes are power-operated 
akes for cleaning trash racks at water intakes, including 
those at hydro-electric plants, steam plants, pumping stations, 
and similar installations throughout this country and abroad. 
Under ordinary conditions, one man per shift keeps racks 
clean for a dozen bays. 


Operate in channel guides for 
maximum cleaning action 

A Newport News rake won’t ride over trash nor will its 
teeth drop the debris, because the rake operates in channel 
guides for positive action, Special teeth are available for 
cleaning racks of filamentous algae, seaweed, etc. 

The Newport News mechanical rack rake has been built 
to operate in,bays from 5 feet 6 inches wide to 28 feet 6 inches 
in width. Forebay design determines the maximum width 
for asinglerake, Inthe case of a very wide bay, intermediate 
guides are sometimes used to reduce the length of the rake. 
There are many typical installation arrangements to fit your 


96A 


Please mention ELECTRICAL ENGINEERING when writing to advertisers 


needs. Newport News engineers are prepared to individu- 
alize these designs for you. 

If you have a debris problem, write for a copy of THE 
NEWPORT NEWS MECHANICAL RACK RAKE, an 
illustrated booklet describing the installation, operation, and 
advantages of a Newport News rake. 


Engineers . .. Desirable positions available at, Newport News 
for Designers and Engineers in many categories, Address inquir- 


ies to Employment Manager, 


Shipbuilding and Dry Dock Company 
Newport News, Virginia 
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MOTOR DRIVES 
Variacs... 


| ...and little Variacs 


Type W2 > 
2.4-amp.. .36KVA 


Two-Gang W5 
cased model... 


5-amp per Variac... 
1.8 KVA total 


Type W10 
10-amp...1.5 KVA 


Six-Gang W590 Three-Gang W20... 


50-amp per Variac } 20-amp per Variac... 
34.5 KVA total >. en 9 KVA total 


All Variac® auto transformers, single units and gangs, can 
be supplied with motor drive, either cased or uncased. 
Prices range from $99.50 for 2.4-amp Type W2 to $922 
for six-gang 34.5-kva Type W50. Quantity discounts 
available. 


ALL y% are driven by a two-phase, servo-type %& can be supplied with electrical limit 
gear-reduction motor, which may be oper- switches. 

ated from a 115v, 50-60-cycle line (necessary 

MODELS capacitor provided), or a servo amplifier. %& are equipped with ball bearings. 


MOTOR-DRIVEN 


% Traverse speeds of 2, 4, 8, 16, 32, 64, or 128 seconds are available in most models. 


lrite f. ! 1 ti 
Write for complete information om 


GENERAL RADIO COMPANY | 2.088 éy:01, 


WEST CONCORD, MASSACHUSETTS Sender 





NEW YORK, WOrth 4-2722 CHICAGO PHILADELPHIA WASHINGTON, D.C. SAN FRANCISCO —«-LOS._ ANGELES IN CANADA 
. F Oak Park Abington Silver Spring Los Altos los Angeles Toronto 
District Coie Sa1k0 Village 8-9400 —-HAncock 4-7419 © ‘JUniper 5-1088 © WHitedliff 8.8233 HOllywood 9-620] CHerry 6-217) 





Change hats 
with your maintenance man... 








You'll find out... 


\/ortical) Litt Magne-blast Breakers have 


low center of gravity, won't tip over 


Find a moment soon to ask the man who maintains your of gravity, aren’t awkward and difficult to draw out. Ver- 
metal-clad switchgear which power circuit breakers are tical lift Breakers are nearly impossible to tip over, re- 
easiest to handle. ducing the possibility of breaker damage, injury to 

He'll tell you he prefers General Electric Vertical Lift personnel and disruption of production. General Electric 
Magne-blast Breakers because they have a low center | Company, Schenectady 5, New York. 11-33 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


